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Dqwrqld G￿d} dqg P@Groruhv Jxloo￿--
ZS0DG <;037
Fruuhvsrqghqfh= Xqlyhuvlw| ri Dolfdqwh1 Idfxowdg gh Flhqfldv Hfrq￿plfdv1
Gswr1 gh Ixqg1 gho Dq￿olvlv Hfrq￿plfr1 Fwud1 Vdq Ylfhqwh gho Udvshlj/ v2q1
363:4 DOLFDQWH
Hglwru= Lqvwlwxwr Ydohqfldqr gh Lqyhvwljdflrqhv Hfrq￿plfdv/ v1d1
Iluvw Hglwlrq Dsulo 4<<;
LVEQ= ;707;504:9703
Ghs￿vlwr Ohjdo= Y044:604<<;
LYLH zrunlqj0sdshuv r￿hu lq dgydqfh wkh uhvxowv ri hfrqrplf uhvhdufk xqghu zd| lq ru0
ghu wr hqfrxudjh d glvfxvvlrq surfhvv ehiruh vhqglqj wkhp wr vflhqwl￿f mrxuqdov iru wkhlu ￿qdo
sxeolfdwlrq1
- Zh wkdqn Fulvwlqd Hfkhyduuld iru yhu| khosixo vxjjhvwlrqv1 Ilqdqfldo vxssruw e| wkh
Vsdqlvk GJLF\W uhvhdufk surmhfw SE<503675 lv dfnqrzohgjhg1
-- D1 G￿d} dqg P1G1 Jxloo￿= Xqlyhuvlw| ri Dolfdqwh1VRPH VW\OL]HG IDFWV RI VSDQLVK
XQHPSOR\PHQW
Dqwrqld G￿d} dqg P@Groruhv Jxloo￿
DEVWUDFW
Lq wklv sdshu zh dqdo|}h txdqwlwdwlyho| wkh lpsruwdqfh iru Vsdqlvk xqhp0
sor|phqw lq wkh shulrg 4<;304<<8 ri wkh lqfuhdvh lq wkh ihpdoh oderu irufh/ wkh
udslg ghvwuxfwlrq ri djulfxowxudo hpsor|phqw/ wkh uhwxuq ri lppljudqwv dqg wkh
kljk iudfwlrq ri xqhpsor|hg lqglylgxdov zkr duh orqj0whup xqhpsor|hg1 Wkh lq0
fuhdvh lq wkh ihpdoh oderu irufh/ wkh ghfuhdvh lq djulfxowxudo hpsor|phqw dqg orqj
whup xqhpsor|phqw kdyh d vljql￿fdqw h￿hfw rq wkh xqhpsor|phqw udwh/ dqg vr
wkh lpsdfw ri wkh uhwxuq ri wkh lppljudqwv lq wkh odvw sduw ri wkh 4<:3v1 Zh
vwxg| zkhwkhu idplo| vxssruw dqg ohyho ri hgxfdwlrq d￿hfw wkh udwh ri orqj whup
xqhpsor|phqw dqg zh ￿qg olwwoh vxssruw iru wklv frqmhfwxuh1
NH\ZRUGV= Orqj0Whup Xqhpsor|phqw> Ihpdoh Oderu Irufh> Pljudwlrq1
541 LQWURGXFWLRQ
Wkh shuvlvwhqfh ri xqhpsor|phqw kdv ehfrph rqh ri wkh pdmru sureohpv lq prvw
lqgxvwuldol}hg frxqwulhv/ exw hvshfldoo| lq Vsdlq wkdw kdv vx￿huhg dq lqfuhdvh ri
pruh wkdq 53 shufhqw srlqwv vlqfh wkh ￿uvw rlo fulvlv1 Xqwlo 4<:: wkh Vsdqlvk xqhp0
sor|phqw udwh zdv orz dqg ehorz wkh RHFG dyhudjh +716 dqg 814 shufhqw srlqwv/
uhvshfwlyho|/ lq 4<:8,1 Diwhu d zhdn uhfryhu| lq wkh odwh 4<;3v/ xqhpsor|phqw
kdv ehhq jurzlqj djdlq d￿hfwlqj pruh wkdq 56 shufhqw srlqwv ri wkh oderu irufh
lq wkh ￿uvw kdoi ri wkh 4<<3v/ rxwvwulsslqj lwv suhylrxv 4<;8 shdn1 Wkh shuvlvwhqfh
ri dq xqhpsor|phqw udwh deryh 53 shufhqw gxulqj pruh wkdq d ghfdgh dulvhv wkhq
dv d pdlq ihdwxuh ri wkh Vsdqlvk hfrqrp| dqg/ dowkrxjk vrph surjuhvv kdv ehhq
pdgh/ lw vwloo frqvwlwxwhv d fkdoohqjh iru hfrqrplf wkhru| uhvhdufkhuv1
Gxulqj wkh shulrg 4<:304<<8 Vsdlq kdv h{shulhqfhg d qhw ghvwuxfwlrq ri 5;81:8
wkrxvdqg mrev zkhuhdv wkh oderu irufh kdv lqfuhdvhg lq 649718 wkrxvdqg zrunhuv1
Rqo| wkh |hduv 4<:304<:6 dqg 4<;904<<4 zhuh fkdudfwhul}hg e| d qhw fuhdwlrq ri
hpsor|phqw/ exw wkh shuvlvwhqw lqfuhdvh ri wkh oderu irufh pdgh xqhpsor|phqw
wr jurz gxulqj wkh 4<:3v/ dqg phdqw rqo| d plog hpsor|phqw uhfryhu| lq wkh odwh
4<;3v1 Dqrwkhu vwulnlqj fkdudfwhulvwlf ri Vsdqlvk xqhpsor|phqw lv wkh dyhudjh
ohqjwk ri wkh xqhpsor|phqw vshoo= hdfk |hdu gxulqj wkh shulrg 4<;904<<8 pruh
wkdq kdoi ri wkh xqhpsor|hg srsxodwlrq kdyh ehhq vhdufklqj iru d mre gxulqj pruh
wkdq d |hdu1 Gxulqj wkdw ghfdgh/ wkh Vsdqlvk vkduh ri orqj0whup xqhpsor|phqw
lq wrwdo xqhpsor|phqw lv/ rq dyhudjh/ wkuhh srlqwv kljkhu wkdq wkh Hxurshdq dy0
hudjh1
Vlqfh wkh hyroxwlrq ri xqhpsor|phqw lv gulyhq e| wkh gl￿huhqfh ehwzhhq wkh
oderu irufh dqg lwv ohyho ri rffxsdwlrq/ zh zloo ￿uvw dqdo|}h wkh hyroxwlrq ri wkhvh
wzr idfwruv dqg wkhlu frpsrqhqwv/ dqg phdvxuh krz pxfk ri wkh uhsruwhg xq0
hpsor|phqw lv gxh wr hdfk ri wkhp vhsdudwho|1 Zlwk uhvshfw wr wkh oderu irufh
frqwulexwlrq wr xqhpsor|phqw/ zh zloo phdvxuh wkh h￿hfwv ri wzr ihdwxuhv riwhq
dgguhvvhg dv uhvsrqvleoh iru hqkdqflqj wkh h￿hfwv ri hpsor|phqw ghvwuxfwlrq/ dqg
vr iru plwljdwlqj wkh srvlwlyh h￿hfw ri mre fuhdwlrq= wkh lqfuhdvlqj ihpdoh sduwlf0
lsdwlrq dqg pdvvlyh uhwxuq ri Vsdqlvk lppljudqwv lq wkh odwh :3v1
Wkh ihpdoh sduwlflsdwlrq udwh kdv jurzq derxw 45 shufhqw srlqwv vlqfh 4<:61
Wdnlqj lqwr dffrxqw wkdw lq 4<;8 wklv udwh zdv vwloo durxqg lwv 4<:6 ohyho/ 6617
shufhqw srlqwv/ wkh vkduh ri wkh ihpdoh srsxodwlrq lq wkh oderu irufh kdv ehhq
ulvhq yhu| txlfno| lq wkh odvw ghfdgh1 Wkh ￿elj sxvk￿ wrrn sodfh iurp 4<;9 wr
4<;;/ jurzlqj pruh wkdq 6 shufhqw srlqwv lq 4<;:1 Zh ￿qg wkdw wkh lqfuhdvh
lq wkh ihpdoh sduwlflsdwlrq lq wkh oderu pdunhw kdv frqwulexwhg/ rq dyhudjh/ rqh
shufhqw srlqw wr wkh xqhpsor|phqw udwh hdfk |hdu vlqfh 4<;:1
6Lw lv frpprqo| dffhswhg wkdw wkh orz xqhpsor|phqw udwh wkdw fkdudfwhul}hg
wkh Vsdqlvk hfrqrp| gxulqj wkh hduo| 4<:3v glg qrw uh hfw wkh wuxh xqhpsor|0
phqw udwh vlqfh lw glg qrw wdnh lqwr dffrxqw wkh kljk hpljudwlrq udwhv uhjlvwhuhg
gxulqj wkdw shulrg> pruhryhu/ wkdw wkh udslg lqfuhdvh lq wkh xqhpsor|phqw udwh
vlqfh 4<:: zdv lq sduw gxh wr wkh d"xhqfh ri uhwxuqhg hpljudqwv dwwudfwhg e|
wkh srolwlfdo wudqvlwlrq wr ghprfudf| dqg hqfrxudjhg e| ohvv idyrudeoh hfrqrplf
frqglwlrqv lq wkh uhvw ri Zhvwhuq Hxursh1 Dffruglqjo| wr wklv h{whqghg eholhyh/
zh vkrz wkdw uhfrughg pljudwlrq frxog kdyh d vl}deoh h￿hfw rq wkh Vsdqlvk xq0
hpsor|phqw shuirupdqfh gxulqj wkh odvw sduw ri wkh 4<:3v1
Zlwk uhvshfw wr wkh ohyho ri rffxsdwlrq/ zh zloo h{soruh zkdw fkdudfwhulvwlfv
ri vhfwruldo hpsor|phqw pdgh lwv djjuhjdwh shuirupdqfh wr eh vr srru dqg irfxv
rq wkh djulfxowxudo vhfwru frqwulexwlrq wr xqhpsor|phqw1 Lw lv zhoo grfxphqwhg
+vhh iru h{dpsoh Pdulprq dqg ]lolerwwl 4<<9, wkdw wkh wudglwlrqdo djulfxowxudo
vhfwru kdv ehhq d exughq iru wkh Vsdqlvk hfrqrplf h{sdqvlrq1 Lq 4<;3 djulfxo0
wxudo hpsor|phqw vwloo dffrxqwhg iru 4< shufhqw ri wrwdo hpsor|phqw/ ghvslwh wkh
lqwhqvlyh mre ghvwuxfwlrq wkdw wrrn sodfh lq wklv vhfwru gxulqj wkh :3v1 Lq 4<<6 lw
vwloo grxeohv wkh RHFG dyhudjh1 Zh ￿qg wkdw wkh ghvwuxfwlrq ri hpsor|phqw lq
djulfxowxuh kdv frqwulexwhg/ rq dyhudjh/ rqh shufhqw srlqw wr wkh xqhpsor|phqw
lqfuhdvh hdfk |hdu gxulqj wkh shulrgv 4<:904<;3 dqg 4<;:04<<81
Ilqdoo|/ wkhuh lv dqrwkhu ihdwxuh ri wkh Vsdqlvk xqhpsor|phqw wkdw ghvhuyhv
vshfldo dwwhqwlrq vlqfh wkh hylghqfh vxjjhvwv wkdw wkhuh pljkw eh d ihhgedfn h￿hfw
rq wkh xqhpsor|phqw udwh1 Orqj0whup xqhpsor|phqw fdq kdyh gudpdwlf h￿hfwv
rq wkh txdolw| ri wkh oderu irufh= vnloov dqg zrun kdelwv ghsuhfldwh yhu| txlfno|/
vr orqj0whup xqhpsor|hg lqglylgxdov ￿qg lw kdughu wr jhw d mre li frpsduhg zlwk
wkrvh wkdw kdyh ehhq xqhpsor|hg gxulqj d vkruwhu shulrg1 Zh ￿qg wkdw wkh jdlqv
iurp hurglqj orqj0whup xqhpsor|phqw lq whupv ri wkh xqhpsor|hg srsxodwlrq
vkduh zrxog kdyh ehhq dw ohdvw 518 shufhqw srlqwv gxulqj wkh shulrg 4<;:04<<8/
ri frxuvh wkh jdlqv lq whupv ri vrfldo zhoiduh fdq eh pxfk pruh vljql￿fdwlyh1
Jlyhq wkh lpsruwdqfh ri orqj0whup xqhpsor|phqw dqg lwv srolf| lpsolfdwlrqv/ zh
h{soruh wkh uroh ri idplo| lqvxudqfh dqg odfn ri kxpdq fdslwdo dv srwhqwldo h{sod0
qdwlrqv iru wkh ohqjwkhqlqj ri wkh dyhudjh xqhpsor|phqw gxudwlrq1 Zh ￿qg wkdw
wkh h￿hfwv ri wkhvh wzr idfwruv jr lq wkh ghvluhg gluhfwlrq exw zlwk d uhodwlyho|
vpdoo vljql￿fdqfh> rq dyhudjh/ durxqg rqh shufhqw ri wkh xqhpsor|phqw udwh gxu0
lqj wkh shulrg 4<;:04<<8 lv gxh wr qrq0krxvhkrog khdg ￿dwwlwxgh￿ lq wkh oderu
pdunhw/ vlplodu uhvxowv duh rewdlqhg zkhq zh phdvxuh wkh h￿hfw ri qrq0sulpdu|
vfkrro xqhpsor|hg zrunhuv1
Frqfhuqlqj suhylrxv zrun/ Qrydohv dqg Pdwhrv +4<<3, dqg Eryhu dqg Duho0
odqr +4<<8, dqdo|}h wkh uhvsrqvh ri ihpdoh oderu pdunhw sduwlflsdwlrq gxulqj wkh
hljkwlhv1 Wkh iruphu irfxv rq wkh uhvsrqvh wr hpsor|phqw  xfwxdwlrqv dqg ￿qg
wkdw lw lv surf|folfdo dqg vljql￿fdwlyh1 Wkh odwwhu lqfoxgh hgxfdwlrq dqg ihuwlolw|
7dv hqgrjhqrxv yduldeohv dqg ￿qg wkdw wkh grplqdqw irufhv jryhuqlqj wkh hyroxwlrq
ri wkh sduwlflsdwlrq ri zrphq djhg 58 wr 77 zhuh vwuxfwxudo idfwruv wkdw vkliwhg
ihpdoh hduqlqjv srwhqwldo1 Wr rxu nqrzohgjh/ wkhuh lv qr suhylrxv zrun frqfhuqhg
zlwk wkh oderu pdunhw lpsolfdwlrqv ri uhwxuqhg hpljudqwv1 Pdulprq dqg ]lolerwwl
+4<<9, irfxv rq wkh vhfwruldo frpsrvlwlrq ri surgxfwlrq dqg hpsor|phqw> wkh|
dqdo|}h wkh shuirupdqfh ri whq Hxurshdq frxqwulhv iru wkh shulrg 4<:704<<5 dqg/
dprqj rwkhu wklqjv/ vkrz wkdw wkh surfhvv ri hpsor|phqw ghvwuxfwlrq lq djul0
fxowxuh lv hvshfldoo| vhyhuh lq Vsdlq dqg lwv fxpxodwlyh h￿hfw frxog dffrxqw iru
derxw ; shufhqw srlqwv ri wkh Vsdqlvk xqhpsor|phqw udwh lq 4<<51 Zlwk uhvshfw
wr wkh ohqjwk ri wkh xqhpsor|phqw gxudwlrq/ Dqgu￿v hw do1 +4<;<, ￿qg wkdw wkh
pdmru sduw ri wkh ulvh lq Vsdqlvk xqhpsor|phqw gxulqj wkh shulrg 4<:90;; lv gxh
wr wkh lqfuhdvh lq wkh ohqjwk ri wkh dyhudjh xqhpsor|phqw vshoo udwkhu wkdq wr
wkh lqfuhdvh lq wkh udwh ri xqhpsor|phqw hqwu|1 Dkq dqg Xjlgrv +4<<8, irfxv rq
wkh h￿hfw ri xqhpsor|phqw ehqh￿wv dqg idplo| fkdudfwhulvwlfv rq xqhpsor|phqw
gxudwlrq/ wkhlu dqdo|vlv vxjjhvwv wkdw jhqhurxv idplo| vxssruw pd| eh dqrwkhu
frqwulexwlqj idfwru wr wkh kljk xqhpsor|phqw udwh lq Vsdlq1
Rxu pdlq irfxv lv rq surylglqj d phdvxuh ri krz wkh gl￿huhqw idfwruv kdyh
frqwulexwhg wr wkh hyroxwlrq ri xqhpsor|phqw udwhv lq Vsdlq1 Vshfldo dwwhqwlrq lv
jlyhq wr wkh sureohp ri orqj0whup xqhpsor|phqw iru zklfk zh ghyhorsh d uhgxfhg
irup prgho/ dqg fdoleudwh lw iru wkh Vsdqlvk hfrqrp|1 Frqfhuqlqj furvv frxqwu|
frpsdulvrqv/ zh xvh gdwd iurp wkh RHFG Hpsor|phqw Vxuyh| dqg Oderu Irufh
Vwdwlfv> rwkhuzlvh/ gdwd iurp HSD +Vsdqlvk Oderu Irufh Vxuyh|, duh frqvlghuhg1
Ihpdoh oderu irufh dqg pljudwlrq  rzv duh vwxglhg lq vhfwlrq 51 Vhfwlrq 6 ir0
fxvhv rq wkh uroh sod|hg e| djulfxowxuh1 Vhfwlrq 7 srlqwv rxw wkh lpsruwdqfh ri
orqj0whup xqhpsor|phqw/ dgguhvvlqj idplo| wlhv dqg gl￿huhqfhv lq hgxfdwlrq dv
srwhqwldo h{sodqdwlrqv iru wkh ohqjwkhqlqj ri wkh xqhpsor|phqw vshoo1 Vhfwlrq 8
frqfoxghv1
51 HYROXWLRQ RI WKH ODERU IRUFH
Lq wklv vhfwlrq zh dqdo|}h wzr ihdwxuhv ri wkh Vsdqlvk Oderu Irufh wkdw kdyh riwhq
ehhq xvhg dv lpsruwdqw vrxufhv/ iurp wkh vxsso| vlgh/ ri wkh kljk xqhpsor|phqw
udwhv lq Vsdlq= wkh lqfuhdvlqj ihpdoh sduwlflsdwlrq dqg wkh lqfuhdvlqj lq rz ri
Vsdqlvk zrunhuv wkdw kdg pljudwhg deurdg gxulqj wkh glfwdwruvkls1 Zh ￿qg wkdw
durxqg rqh shufhqw srlqw ri wkh lqfuhdvh lq wkh dqqxdo xqhpsor|phqw udwh vlqfh
wkh plg0;3v lv gxh wr wkh lqfuhdvh lq wkh ihpdoh sduwlflsdwlrq udwh exw/ frqwudu|
wr wkh deryh eholhyh/ wkdw wkh frqwulexwlrq ri wkh uhwxuqhg hpljudqwv lv qhjoljleoh1
8Iljxuh 514=
5141 Wkh Ihpdoh Sduwlflsdwlrq lq wkh Oderu Irufh dqg wkh Xqhpsor|0
phqw Udwh
Wkh vwhdg| ulvh lq wkh ihpdoh sduwlflsdwlrq udwh/ hvshfldoo| gxulqj wkh ;3v/ kdv
riwhq ohdg wr wkh eholhyh wkdw wkh shuvlvwhqfh ri kljk xqhpsor|phqw lq Vsdlq lv
lq sduw gxh wr wkh idfw wkdw dq lqfuhdvlqj qxpehu ri zrphq duh vhdufklqj iru
d mre +vhh Iljxuh 514,1 Dowkrxjk wklv ihdwxuh kdv sod|hg dq lpsruwdqw uroh lq
wkh hyroxwlrq ri Vsdqlvk xqhpsor|phqw/ zh fdqqrw xvh wklv dujxphqw wr h{sodlq
wkh kxjh xqhpsor|phqw udwh gl￿huhqwldo wkdw Vsdlq nhhsv zlwk rwkhu Hxurshdq
frxqwulhv/ vlqfh frxqwulhv zlwk vlplodu ru hyhq odujhu jurzwk udwhv lq ihpdoh sdu0
wlflsdwlrq kdyh nhsw pxfk orzhu xqhpsor|phqw udwhv1 Iru lqvwdqfh/ erwk Vsdlq
dqg Lwdo| kdg sduwlflsdwlrq udwhv durxqg 77 shufhqw lq 4<<6/ zlwk dq lqfuhdvh ri <
dqg 48 srlqwv/ uhvshfwlyho|/ zlwk uhvshfw wr 4<:6/ exw wkh Vsdqlvk xqhpsor|phqw
udwh vwd|v rq dyhudjh 43 srlqwv kljkhu wkdq wkh Lwdoldq udwh vlqfh wkh hduo| ;3v1
Rxu dlp lq wklv sdshu lv qrw wr dqdo|}h wkh ghwhuplqdqwv ri wkh gl￿huhqw Vsdqlvk
shuirupdqfh lq wkh oderu pdunhw/ exw wr surylgh d phdvxuh ri krz pxfk wkh lq0
fuhdvlqj ihpdoh sduwlflsdwlrq kdv frqwulexwhg wr Vsdqlvk xqhpsor|phqw1
Gxulqj wkh ￿uvw kdoi ri wkh ;3v/ ghvslwh wkh xqidyrudeoh hfrqrplf frqglwlrqv
wkdw ohg wr d voljkwo| ghfolqh lq wkh joredo oderu irufh sduwlflsdwlrq udwh/ ihpdoh
sduwlflsdwlrq nhhsv jurzlqj durxqg d srlqw shu |hdu1 Wklv vwhdg| lqfuhdvh jrhv
rq xqwlo 4<<6 h{fhsw iru wkh |hduv 4<;: dqg 4<;; zkhuh wkh ulvh lq ihpdoh sdu0
wlflsdwlrq lv/ uhvshfwlyho|/ ri 6 dqg 5 srlqwv1 Ryhu wkh zkroh shulrg wkh joredo
9Iljxuh 515=
sduwlflsdwlrq udwh vwd|v/ rq dyhudjh/ durxqg lwv lqlwldo 93 shufhqw ohyho +vhh Iljxuh
515,1 Wklv vxjjhvwv wkdw phq dqg zrphq kdyh ehkdyhg yhu| gl￿huhqwo| ryhu wkh
f|foh dqg vr wkdw dq lpsruwdqw iudfwlrq ri wkh lqfuhdvlqj ihpdoh oderu irufh sduwlf0
lsdwlrq pljkw eh gxh wr qrq0f|folfdo idfwruv1 Lqghhg/ Eryhu dqg Duhoodqr +4<<8,
￿qg wkdw iru zrphq djhg 58 wr 77/ wkh grplqdqw irufhv jryhuqlqj wkh hyroxwlrq ri
wkh sduwlflsdwlrq udwh gxulqj wkh ;3v zhuh vwuxfwxudo idfwruv wkdw vkliwhg ihpdoh
hduqlqjv srwhqwldo 41 Qrydohv dqg Pdwhrv +4<<3, dovr vxjjhvw wkdw sduw ri wkh
lqfuhdvh lq wkh ihpdoh sduwlflsdwlrq pd| eh gxh wr dq xszdug vkliw lq h{shfwhg
zdjhv vlqfh wkh iudfwlrq ri zrphq zlwk d kljk vfkrro ru xqlyhuvlw| ghjuhh grx0
eohg iurp 4<:9 wr 4<;9/ exw wkh| irfxv rq wkh uhvsrqvh ri zrphq*v sduwlflsdwlrq
wr hpsor|phqw  xfwxdwlrqv dqg ￿qg wkdw wklv uhvsrqvh lv dovr vljql￿fdwlyh dqg
sur0f|folfdo1
Wr phdvxuh wkh h￿hfw ri wkh lqfuhdvh lq wkh ihpdoh sduwlflsdwlrq rq wkh xqhp0
sor|phqw udwh zh ghfrpsrvh wkh xqhpsor|phqw udwh dv wkh vxp ri wkuhh idfwruv=














4Wkh| vkrz iurp dq hpslulfdo wlph vhulhv sduwlflsdwlrq htxdwlrq wkdw wkh lqfuhdvh ri ihpdoh
sduwlflsdwlrq gxulqj wkh ;3v zdv pdlqo| gxh wr wkh lqfuhdvh lq xqlyhuvlw| hgxfdwlrq dqg wr wkh
ghfuhdvh lq eluwk udwhv/ erwk ihdwxuhv ehlqj hqgrjhqrxv uhvsrqvhv wr wkh lqfuhdvh lq wkh ghpdqg
iru vnloohg ihpdoh zrunhuv
:zkhuh x| ghqrwhv wkh xqhpsor|phqw udwh dw shulrg w/ R| vwdqgv iru wkh ohyho ri
rffxsdwlrq/ D| ghqrwhv wkh wrwdo oderu irufh/ D￿
| dqg D8
| ghqrwh wkh pdoh dqg
wkh ihpdoh oderu irufh/ uhvshfwlyho|1 Wkh ￿uvw idfwru rq wkh uljkw kdqg vlgh ri
h{suhvvlrq +514, phdvxuhv wkh iudfwlrq ri wkh yduldwlrq lq wkh xqhpsor|phqw udwh
wkdw lv gxh wr fkdqjhv lq wkh hpsor|phqw ohyho/ wkh rwkhu wzr idfwruv uhsuhvhqw
wkh iudfwlrq ri wklv yduldwlrq wkdw fdq eh h{sodlqhg e| fkdqjhv lq wkh pdoh dqg
ihpdoh oderu irufhv/ uhvshfwlyho|1 Wkh fkduwv fruuhvsrqglqj wr wkh yduldwlrq lq
wkh xqhpsor|phqw udwh dqg lwv ghfrpsrvlwlrq lq wkhvh wkuhh idfwruv duh sorwwhg
lq Iljxuh 516 iru wkh shulrg 4<:604<<61 Qrwh wkdw lq wkh hpsor|phqw fkduw srvl0
wlyh qxpehuv uhsuhvhqw shulrgv ri hpsor|phqw ghvwuxfwlrq/ zkhuhdv qhjdwlyh rqhv
vwdqg iru shulrgv ri hpsor|phqw fuhdwlrq1 Lqvshfwlrq ri Iljxuh 516 uhyhdov wkdw/
h{fhsw iru d ihz |hduv/ wkh  xfwxdwlrqv lq wkh xqhpsor|phqw udwh duh grplqdwhg
e|  xfwxdwlrqv lq wkh hpsor|phqw ohyho1 Lw lv dovr fohdu wkdw wkh lpsuryhphqw lq
wkh xqhpsor|phqw udwhv gxulqj wkh vhfrqg kdoi ri wkh ;3v lv qrw dv jrrg dv wkh
hyroxwlrq ri wkh hpsor|phqw ￿jxuhv zrxog suhglfw/ vlqfh ryhu wkdw shulrg lv zkhq
wkh ihpdoh oderu irufh lqfuhdvhv wkh prvw1 Iru lqvwdqfh/ iurp 4<;9 wr 4<;: wkh
xqhpsor|phqw udwh idoov 31;: srlqwv wr 5415 shufhqw/ exw li hpsor|phqw kdg qrw
lqfuhdvhg ryhu wkdw shulrg/ wkh xqhpsor|phqw udwh zrxog kdyh lqfuhdvhg pruh
wkdq 518 shufhqw srlqwv gxh wr wkh lqfuhdvh lq ihpdoh sduwlflsdwlrq1 Zh fdq frq0
foxgh wkdw/ vlqfh 4<;3/ wkh ulvh lq wkh ihpdoh sduwlflsdwlrq udwh zrxog kdyh lpsolhg
dq lqfuhdvh ri d srlqw lq wkh dqqxdo xqhpsor|phqw udwh kdg wkh hpsor|phqw ohyho
qrw fkdqjhg1
Dv zh phqwlrqhg deryh/ wkhuh lv hpslulfdo hylghqfh lq idyru ri d vljql￿fdwlyh
qrq0f|folfdo frpsrqhqw lq wkh hyroxwlrq ri wkh ihpdoh oderu irufh/ vr wkhuh duh
uhdvrqv wr eholhyh wkdw wkhuh pxvw eh dq lpsruwdqw fxpxodwlyh h￿hfw ri wkh zd|
zrphq ehkdyhg ryhu wkh ;3v rq wkh hyroxwlrq ri wkh xqhpsor|phqw udwh1 Lq rughu
wr phdvxuh wklv h￿hfw/ zh exlog dq duwl￿fldo hfrqrp| lq zklfk zh vxssrvh wkdw wkh
ihpdoh oderu irufh hyroyhv dv wkh pdoh oderu irufh lq wkh dfwxdo Vsdqlvk hfrqrp|1











￿b.f htxdov wkh dfwxdo ihpdoh oderu irufh1 Lq wklv duwl￿fldo hfrqrp| wkh
rffxsdwlrq dqg oderu irufh ohyhov iru phq frlqflgh zlwk wkh dfwxdo Vsdqlvk ohyhov1
Xqghu wkhvh dvvxpswlrqv zh fdofxodwh wkh ihpdoh ohyho ri xqhpsor|phqw qhhghg
vr wkdw wkh xqhpsor|phqw udwh lq wkh duwl￿fldo hfrqrp| htxdov wkh xqhpsor|0
phqw udwh lq wkh dfwxdo hfrqrp|1 E| frqvwuxfwlrq/ wkh ihpdoh oderu irufh lq
wkh duwl￿fldo hfrqrp| lv vpdoohu wkdq lwv dfwxdo ohyho/ vr iru wklv hfrqrp| wr dw0
wdlq dq djjuhjdwh xqhpsor|phqw udwh dv kljk dv wkh dfwxdo udwh/ d odujhu ihpdoh
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xqhpsor|phqw lv qhhghg1 Iljxuh 517 vkrzv wkh xqhpsor|phqw udwh iru zrphq
lq wkhvh wzr hfrqrplhv ryhu wkh shulrg 4<:604<<61 Lw lv rqo| diwhu 4<;:/ wkh
|hdu ri prvw udslg jurzwk lq ihpdoh oderu irufh sduwlflsdwlrq/ wkdw wkh lqfuhdvlqj
zrphq*v oderu irufh kdv d qrq0qhjoljleoh h￿hfw rq xqhpsor|phqw1 Vlqfh 4<;: wkh
xqhpsor|phqw udwh iru zrphq lv/ rq dyhudjh/ wkuhh srlqwv kljkhu lq wkh duwl￿fldo
hfrqrp|> jlyhq wkdw wkh vkduh ri zrphq lq wrwdo oderu irufh lv durxqg 3164/ wklv
phdqv wkdw derxw rqh srlqw ri wkh xqhpsor|phqw udwh lv gxh wr wkh ￿gl￿huhqw￿
ehkdylru ri zrphq lq wkh oderu pdunhw uhodwlyh wr phq*v1
5151 Oderu Pljudwlrq
Rqh ri wkh idfwruv wkdw kdv riwhq ehhq wkrxjkw wr glvwruw wkh wuxh Vsdqlvk xqhp0
sor|phqw udwh lv pljudwlrq> ￿uvw ehfdxvh wkh odujh qxpehu ri hpljudqwv gxulqj
wkh 93v dqg hduo| :3v khoshg wr nhhs wkh xqhpsor|phqw udwh dw dq duwl￿fldoo|
orz ohyho/ dqg vhfrqg ehfdxvh wkh uhwxuq ri wkrvh hpljudqwv gxulqj wkh odwh :3v/
hqfrxudjhg e| wkh hqg ri wkh glfwdwruvkls dqg/ lq sduw/ irufhg e| wkh ohvv idyru0
deoh hfrqrplf frqglwlrqv lq wkh krvw frxqwulhv/ frqwulexwhg vxevwdqwldoo| wr wkh
lqfuhdvh ri Vsdqlvk xqhpsor|phqw gxulqj wkh srolwlfdo wudqvlwlrq wr ghprfudf|1
Zh rewdlq wkdw wkh |hduo| frqwulexwlrq ri uhwxuqhg hpljudqwv wr wkh xqhpsor|0
phqw udwh lv derxw 3185 rq dyhudjh/ exw wkh dyhudjh dffxpxodwlyh frqwulexwlrq dw
wkh hqg ri wkh shulrg 4<:30;3 lv 8195 srlqwv1
<Iljxuh 517=
Zh xvh dqqxdo gdwd rq pljudwlrq iurp wkh Vsdqlvk Vwdwlvwlfv \hduerrnv iru
wkh shulrg 4<:304<<71 Vlqfh 4<;6 wkhvh gdwd fodvvli| hpljudqwv lq wkuhh fdwhjrulhv=
shupdqhqw/ whpsrudu| dqg vhdvrqdo1 Shupdqhqw hpljudqwv duh wkrvh wkdw kdyh
d mre frqwudfw orqjhu wkdq d |hdu lq wkh ghvwlqdwlrq frxqwu|/ zkhuhdv whpsrudu|
dqg vhdvrqdo zrunhuv duh wkrvh zkr kdyh d frqwudfw ehwzhhq wkuhh prqwkv dqg d
|hdu/ dqg ohvv wkdq wkuhh prqwkv/ uhvshfwlyho|1 Wkh Oderu Irufh Vxuyh| +HSD,
lqfoxghv wkh odvw wzr fdwhjrulhv dv sduw ri wkh oderu irufh xqwlo 4<:9 +diwhu wklv whdu
rqo| vhdvrqdo zrunhuv duh lqfoxghg, exw rqo| surylghv glvdjjuhjdwh gdwd rq qrq0
shupdqhqw hpljudqwv iru wkh shulrg 4<:504<:91 Wkh Vsdqlvk Vwdwlvwlfv \hduerrnv
fdq ￿oo xs wklv jds iru vhdvrqdo hpljudqw zrunhuv iru wkh zkroh shulrg 4<:304<<7/
exw rqo| uhsruwv lqirupdwlrq rq whpsrudu| hpljudqw zrunhuv iurp 4<;6 rqzdugv1
Vlqfh diwhu 4<;3 wkh wrwdo qxpehu ri hpljudqwv dffrxqwv iru ohvv wkdq 31< shufhqw
ri wkh oderu irufh/ zh irfxv rxu dqdo|vlv rq wkh ghfdgh 4<:304<;31 Wkh gdwd iru
wklv shulrg lv vkrzq lq Wdeoh 41 Qrwh wkdw/ iru wklv shulrg/ wkhuh duh qr gdwd
dydlodeoh rq whpsrudu| zrunhuv1
Lq wklv vhfwlrq zh zloo dgmxvw wkh gdwd rq wkh oderu irufh e| vxevwudfwlqj
wkh xqhpsor|hg vhdvrqdo zrunhuv/ vlqfh/ dffruglqj wr wkh gh￿qlwlrq lq wkh Oderu
Irufh Vxuyh|/ wkrvh zrunhuv duh qrw orrnlqj iru d mre1 Lq dq| fdvh/ wkh| rqo|
dsshdu gxulqj wkh |hduv 4<:304<:9/ vr wkhuhdiwhu wkh dgmxvwhg oderu irufh dqg wkh
dfwxdo oderu irufh duh wkh vdph1 Dv d uhvxow/ iru wkrvh |hduv wkh xqhpsor|phqw
udwh zloo eh orzhu wkdq wkh udwh frqvlghuhg lq wkh rwkhu vhfwlrqv lq wklv sdshu/
43exw frlqflghv zlwk wkh dfwxdo xqhpsor|phqw udwh uhsruwhg lq wkh RHFG vwdwlvwlfv1
Wkh dujxphqw ehklqg wkh eholhi wkdw wkh uhwxuq ri shupdqhqw hpljudqwv kdg
dq lpsruwdqw h￿hfw rq Vsdqlvk xqhpsor|phqw gxulqj wkh plg 4<:3*v lv wkdw/ dv
d uhvxow ri wkh lq rzv ri uhwxuqhg hpljudqwv/ wkh oderu irufh zdv lqfuhdvlqj dqg
wkdw wkh hfrqrp| frxog qrw hpsor| doo wkdw dxjphqwhg zrun irufh1 Wr phdvxuh
wkh frqwulexwlrq wr xqhpsor|phqw ri wkh uhwxuqhg hpljudqwv zh shuirup wzr
h{huflvhv1 Lq wkh ￿uvw h{huflvh zh frqvwuxfw dq duwl￿fldo vhulhv iru wkh dfwlyh srs0
xodwlrq uhprylqj iurp wkh dfwxdo vhulhv wkh dqqxdo lq rz ri uhwxuqhg hpljudqwv1
Zh fdofxodwh wkh xqhpsor|phqw udwh dvvxplqj wkdw wkh ohyho ri hpsor|phqw lv
wkh vdph dv lq wkh dfwxdo hfrqrp|1 Wkh dqqxdo lpsdfw lv vkrzq lq wkh wklug
froxpq ri Wdeoh 51 Zh fdq vhh wkdw |hduo|/ dw prvw 31;4 srlqwv ri wkh dfwxdo
udwh duh h{sodlqhg e| wkh uhwxuq ri hpljudqwv1 Wkh h{huflvh lv frpsohphqwhg e|
rwkhu h{huflvh lq zklfk zh uhpryh iurp wkh oderu irufh dw hdfk shulrg wkh hpl0
judqwv wkdw uhwxuqhg xs wr wkdw shulrg1 Reylrxvo|/ wkh h￿hfw rq xqhpsor|phqw
lv juhdwhu wkdq lq wkh suhylrxv fdvh1 Wkh uhvxowv duh vkrzq lq wkh odvw froxpq
ri Wdeoh 51 Zh rewdlq wkdw li qr hpljudqw kdg uhwxuqhg iurp 4<:3 rqzdugv/ wkh
xqhpsor|phqw udwh zrxog kdyh ehhq durxqg 818 srlqwv orzhu lq wkh vhfrqg kdoi
ri wkh 4<:3v1 Wklv lv d elj qxpehu dqg vkrxog eh kdqgohg fdxwlrxvo|1 Zh kdyh
dvvxphg wkdw wkh hpsor|phqw ohyho lv xqd￿hfwhg e| fkdqjhv lq wkh oderu irufh/
dqg wklv lv d yhu| vwurqj dvvxpswlrq1 Wkxv/ zh vhh wklv qxpehu dv dq xsshu
erxqg1 Rxu frqfoxvlrq lv wkdw/ lq wkrvh |hduv/ uhwxuqhg hpljudqwv kdg d vl}deoh
lpsdfw rq wkh lqfuhdvh ri wkh xqhpsor|phqw udwh1
61 HYROXWLRQ RI VHFWRULDO HPSOR\PHQW
Wkh hyroxwlrq ri hpsor|phqw lv wkh prvw lpsruwdqw idfwru lq h{sodlqlqj wkh Vsdq0
lvk xqhpsor|phqw vlqfh wkhuh kdv ehhq d qhw ghvwuxfwlrq ri 5;8/:83 mrev gxulqj
wkh shulrg 4<:304<<81 Gxulqj wklv shulrg/ |hduv ri qhw hpsor|phqw fuhdwlrq jr
rqo| iurp 4<:3 wr 4<:6 dqg 4<;9 wr 4<<4> wkhuhdiwhu/ hpsor|phqw idoov djdlq dqg
vwduwv jurzlqj lq 4<<81 Wkh vhfwru wkdw kdv frqwulexwhg wkh prvw wr wkh hp0
sor|phqw ghfolqh lv djulfxowxuh/ zlwk dq dyhudjh dqqxdo ghvwuxfwlrq udwh ri 718:
shufhqw/ iroorzhg e| lqgxvwu| zlwk 419 shufhqw srlqwv1 Wkh hpsor|phqw lq wkh
frqvwuxfwlrq vhfwru uhpdlqv hvvhqwldoo| wkh vdph zlwk dq dyhudjh ghvwuxfwlrq udwh
ri 3137 shufhqw/ zkhuhdv vhuylfhv kdv d qhw srvlwlyh h￿hfw rq hpsor|phqw zlwk dq
dyhudjh jurzwk udwh ri 41<8 shufhqw srlqwv1
Wkh vhfwruldo glvwulexwlrq ri hpsor|phqw sod|v d fuxfldo uroh lq wkh hyroxwlrq
ri hpsor|phqw vlqfh wkh vdph edg vkrfn d￿hfwlqj htxdoo| doo vhfwruv zloo lpso| d
juhdwhu ghvwuxfwlrq ri mrev lq wkrvh vhfwruv zlwk kljkhu hpsor|phqw vkduhv1 Zh
zloo irfxv ￿uvw rq wkh hyroxwlrq ri vhfwruldo hpsor|phqw lq Vsdlq dqg krz pxfk
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kdv hdfk vhfwru frqwulexwhg wr wkh yduldwlrq lq wkh xqhpsor|phqw udwh1 Wklv lv
wkh dlp lq vhfwlrq 614 zkhuh zh vwuhvv wkh kljk vkduh ri djulfxowxudo hpsor|phqw
lq Vsdlq uhodwlyh wr rwkhu Hxurshdq frxqwulhv1 Vhfrqg/ iroorzlqj Pdulp￿q dqg
]lolerwwl +4<<9,/ zh dqdo|}h wkh fxpxodwlyh h￿hfw ri djulfxowxuh rq wkh xqhpsor|0
phqw udwh frpsdulqj wkh dfwxdo udwh wr wkh rqh rewdlqhg lq dq duwl￿fldo hfrqrp|
lq zklfk djulfxowxuh kdv d vpdoohu vkduh lq wrwdo hpsor|phqw/ exw wkh rffxsdwlrq
jurzwk udwhv duh wkrvh ri wkh Vsdqlvk hfrqrp|1 Wklv gl￿huhqfh zloo surylgh dq
xsshu erxqg ri krz pxfk djulfxowxuh kdv frqwulexwhg wr wkh hyroxwlrq ri xqhp0
sor|phqw1
6141 Wkh Vhfwruldo Frqwulexwlrq wr Xqhpsor|phqw
Iljxuh 614 vkrzv wkh hyroxwlrq ri wkh vhfwruldo frpsrvlwlrq ri hpsor|phqw lq
Vsdlq gxulqj wkh shulrg 4<:90<81 Wkh lqlwldo hpsor|phqw vkduhv duh 541:5/ 5:19</
<194/ dqg 731:6 shufhqw srlqwv iru djulfxowxuh/ lqgxvwu|/ frqvwuxfwlrq/ dqg vhu0
ylfhv/ uhvshfwlyho|1 Wkh hpsor|phqw vkduh ri vhuylfhv kdv lqfuhdvhg 53 shufhqw
srlqwv ryhu wkh zkroh shulrg/ zkhuhdv lqgxvwu| dqg djulfxowxuh kdyh orvw/ uhvshf0
wlyho|/ : dqg 4518 shufhqw srlqwv> lq frqwudvw/ hpsor|phqw lq wkh frqvwuxfwlrq
vhfwru kdv pdlqwdlqhg urxjko| lwv lqlwldo vkduh
Wkh udslg hpsor|phqw ghvwuxfwlrq lq djulfxowxuh lv qrw vxusulvlqj dw doo li zh
wdnh lqwr dffrxqw wkdw lq Vsdlq wkh djulfxowxudo hpsor|phqw vkduh lq 4<:9 grx0
45eohg wkh Hxurshdq Frppxqlw| dyhudjh1 Lq 4<;9 zkhq Vsdlq mrlqhg wkh HF/ wklv
vkduh +49153 shufhqw, zdv vwloo wzlfh dv pxfk dv wkh HF dyhudjh> wkxv/ dowkrxjk
wkh udwh ri hpsor|phqw ghvwuxfwlrq zdv rq dyhudjh wkh vdph/ wkh frvw iru Vsdlq
lq whupv ri mrev zdv dqg kdv ehhq pxfk kljkhu1 Hyhq lq wkh 4<<3*v wkh hpsor|0
phqw vkduh ri djulfxowxuh lq Vsdlq uhpdlqv ￿yh shufhqw srlqwv deryh wkh dyhudjh
ri wkh Hxurshdq Xqlrq1 Iru lqvwdqfh/ wkh djulfxowxuh hpsor|phqw vkduh ri Lwdo|
lq 4<:9 zdv urxjko| wkh Vsdqlvk vkduh lq 4<;9 +d whq |hduv* ghod|$,1 Gxulqj wklv
ghfdgh wkh hpsor|phqw vkduh iru djulfxowxuh vkudqn derxw 9 shufhqw srlqwv lq
erwk frxqwulhv/ exw diwhu 4<;9 wklv vkduh kdv ghfuhdvhg dw d pxfk idvwhu sdfh lq
Vsdlq= iurp 4<;9 wr 4<<6 wkh Vsdqlvk vkduh orvw 9 shufhqw srlqwv/ zkhuhdv wkh
Lwdoldq rqh orvw rqo| wkuhh srlqwv1 Wkh fdvh ri Iudqfh kdv ehhq ohvv gudpdwlf vlqfh
lwv djulfxowxudo vhfwru dffrxqwhg iru 43 shufhqw ri wkh wrwdo hpsor|phqw dv hduo|
dv 4<:91 Wkh djulfxowxudo vkduh ihoo rqo| 518 srlqwv ryhu wkh ghfdgh 4<:90;9 dqg
5 pruh srlqwv iurp 4<;9 wr 4<<6> lq wklv |hdu/ wkh Vsdqlvk vkduh +43 shufhqw,
uhdfkhg wkh Iuhqfk vkduh lq 4<:9$1 Rq wkh rwkhu vlgh lv Sruwxjdo/ wkh frxqwu|
wkdw kdv h{shulhqfhg wkh idvwhvw hpsor|phqw ghfolqh lq djulfxowxuh dprqj Hx0
urshdq frxqwulhv= lwv djulfxowxudo hpsor|phqw vkduh ihoo iurp 4<:9 wr 4<;9 45
shufhqw srlqwv/ uhpdlqlqj dw 55 shufhqw srlqwv1 Lw ihoo 43 pruh srlqwv iurp 4<;9
wr 4<<6/ ehlqj rqo| rqh shufhqw srlqw deryh wkh Vsdqlvk vkduh lq wklv |hdu1 Gh0
vslwh wklv/ Sruwxjxhvh xqhpsor|phqw lq 4<;9 d￿hfwhg wr ;18 shufhqw ri wkh oderu
irufh/ zkhuhdv lq Vsdlq wkh udwh zdv deryh 53 shufhqw srlqwv> diwhuzdugv/ xqhp0
sor|phqw lq Sruwxjdo ghfolqhg wkuhh shufhqw srlqwv lq 4<<6/ exw lq Vsdlq urvh wzr
srlqwv1
Shukdsv wkh idvw jurzwk ri vhuylfhv lq Sruwxjdo uhodwlyh wr Vsdlq/ wrjhwkhu
zlwk d vwhdg| vkduh ri lqgxvwu| dqg frqvwuxfwlrq lq wrwdo hpsor|phqw/ wkdw frq0
wudvwv zlwk wkh Vsdqlvk hpsor|phqw ghfolqh lq wkhvh vhfwruv/ frxog h{sodlq sduw ri
wkh Sruwxjxhvh skhqrphqrq1 Lq vxppdu|/ wkh udslg ghvwuxfwlrq ri djulfxowxudo
hpsor|phqw lq Vsdlq uhodwlyh wr rwkhu Hxurshdq frxqwulhv +zlwk wkh h{fhswlrq ri
Sruwxjdo, kdv suredeo| vrphwklqj wr gr zlwk wkh kljk gl￿huhqfhv lq wkhlu xqhp0
sor|phqw udwhv1
Wkh dlp lq wklv vhfwlrq lv wr phdvxuh wkh frqwulexwlrq ri hdfk vhfwru wr wkh
lqfuhdvh lq wkh xqhpsor|phqw udwh1 Wr gr wkdw/ zh ghfrpsrvh wkh yduldwlrq lq
wkh xqhpsor|phqw udwh lq wkh iroorzlqj zd|=



























￿| phdvxuhv wkh frqwulexwlrq wr xqhpsor|phqw gxh wkh yduldwlrq
ri hpsor|phqw lq vhfwru l> wkxv/ hpsor|phqw ghvwuxfwlrq lq vhfwru l frqwulexwhv
srvlwlyho| wr wkh lqfuhdvh lq xqhpsor|phqw1 Wkh odvw whup ri wkh h{suhvvlrq
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phdvxuhv wkh frqwulexwlrq wr xqhpsor|phqw ri fkdqjhv lq wkh oderu irufh/ zkrvh
ghfrpsrvlwlrq e| vh{ zdv douhdg| dqdo|}hg lq wkh suhylrxv vhfwlrq1 Iljxuh 615
vkrzv wkh frqwulexwlrq wr xqhpsor|phqw ri erwk vhfwruldo hpsor|phqw dqg wkh
oderu irufh1 Lq wkh shulrg 4<:904<;8 rqo| vhuylfhv fuhdwhv mrev/ zkhuhdv doo vhfwruv/
h{fhsw iru djulfxowxuh/ kdyh fuhdwhg hpsor|phqw gxulqj wkh shulrg 4<;904<<3/ hv0
shfldoo| vhuylfhv1 Wkh xqhpsor|phqw udwh idoov rq dyhudjh rqh shufhqw srlqw hdfk
|hdu ryhu wklv shulrg1 Lq 4<;: wkh xqhpsor|phqw udwh zrxog kdyh ehhq 418 shu0
fhqw srlqwv kljkhu/ kdg wkh hpsor|phqw lq vhuylfhv uhpdlqhg frqvwdqw ehfdxvh
ri wkh lqfuhdvh lq wkh oderu irufh1 Wkh kljkhvw frqwulexwlrq ri djulfxowxuh wr wkh
lqfuhdvh lq wkh xqhpsor|phqw udwh fruuhvsrqgv wr 4<;31 Wkdw |hdu/ wkh xqhp0
sor|phqw udwh zrxog kdyh ehhq 43 shufhqw lqvwhdg ri 441: shufhqw li wkhuh zrxog
kdyh ehhq qr hpsor|phqw ghvwuxfwlrq lq djulfxowxuh1 Rq dyhudjh/ hdfk |hdu*v
xqhpsor|phqw udwh zrxog kdyh ehhq rqh srlqw ehorz wkh dfwxdo udwh li hpsor|0
phqw lq djulfxowxuh zrxog kdyh qrw fkdqjhg zlwk uhvshfw wr wkh suhylrxv |hdu1
Wkhuhiruh/ wkhuh pxvw eh dq lpsruwdqw fxpxodwlyh h￿hfw rq wkh xqhpsor|phqw
udwh gxh wr wkh ghfolqh lq djulfxowxudo hpsor|phqw1 Zh phdvxuh wklv h￿hfw lq
vhfwlrq 6151
6151 Wkh Vl}h ri wkh Djulfxowxudo Vhfwru
Lq wklv vhfwlrq zh dqdo|}h wkh hyroxwlrq ri wkh xqhpsor|phqw udwh lq Vsdlq iru
wkh shulrg 4<:904<<8 xqghu gl￿huhqw lqlwldo frqglwlrqv/ frqfhuqlqj wkh vl}h ri wkh
47djulfxowxudo vhfwru dqg lwv hpsor|phqw fuhdwlrq udwh ri jurzwk1 Dv zh phqwlrqhg
hduolhu/ wkh vhfwruldo glvwulexwlrq ri hpsor|phqw sod|v d fuxfldo uroh lq wkh hyr0
oxwlrq ri xqhpsor|phqw vlqfh d vdph udwh ri hpsor|phqw ghvwuxfwlrq zloo lpso|
d odujhu ghfolqh lq hpsor|phqw wkh odujhu wkh hpsor|phqw vkduh1 Jlyhq wkdw wkh
vkduh ri hpsor|phqw lq djulfxowxuh dqg wkh udwh ri hpsor|phqw ghvwuxfwlrq lq
wklv vhfwru zhuh vxevwdqwldoo| kljkhu lq Vsdlq wkdq lq rwkhu Hxurshdq frxqwulhv/
wkh qxpehu ri mrev orvw lq djulfxowxuh lq Vsdlq kdv ehhq pxfk kljkhu1 Lq rughu wr
phdvxuh wkh lpsdfw ri wkh djulfxowxudo vhfwru rq wkh xqhpsor|phqw udwh zh frq0
vwuxfw wzr duwl￿fldo hfrqrplhv1 Lq wkh ￿uvw rqh wkh qxpehu ri mrev lq djulfxowxuh
lv htxdo wr wkdw ri 4<:9 wkurxjkrxw wkh shulrg 4<:904<<8 dqg wkh hyroxwlrq ri
wkh qrq0djulfxowxudo vhfwru lv wkh dfwxdo rqh1 Wkh vhfrqg hfrqrp| lv frqvwuxfwhg
dvvxplqj wkdw lq 4<:9 wkh Vsdqlvk hpsor|phqw vkduh ri djulfxowxuh zdv htxdo wr
wkh ydoxh ri wkh Iuhqfk vkduh dqg wkdw wkh udwh ri jurzwk ri hpsor|phqw lq hdfk
vhfwru lv wkdw rffxuuhg lq Vsdlq1 Wkh prwlydwlrq iru wklv h{huflvh lv wkh vdph
dv lq Pdulprq dqg ]lolerwwl +4<<9, exw/ xqolnh wkhvh dxwkruv/ zh frqvlghu wkh
dfwxdo Vsdqlvk udwh ri hpsor|phqw fuhdwlrq lq djulfxowxuh lqvwhdg ri wkh Iuhqfk
rqh1 Wkdw lv/ zh zdqw wr phdvxuh wkh h￿hfw rq xqhpsor|phqw ri d gl￿huhqw lql0
wldo hpsor|phqw glvwulexwlrq dvvxplqj wkdw wkh vkrfnv d￿hfwlqj wkh hyroxwlrq ri
hpsor|phqw duh wkh vdph dv wkh dfwxdo vkrfnv +surgxfwlylw| jurzwk lq whupv ri
rxwsxw shu zrunhu zloo eh wkh vdph lq wkh dfwxdo hfrqrp|1,
Jlyhq wkdw wkh dfwxdo hpsor|phqw lq djulfxowxuh lv idoolqj lq Vsdlq ryhu wkh
zkroh shulrg 4<:904<<8/ wkh gl￿huhqfh ehwzhhq wkh dfwxdo xqhpsor|phqw udwh dqg
wkdw ri wkh duwl￿fldo hfrqrp| surylghv d phdvxuh ri krz pxfk djulfxowxuh kdv
frqwulexwhg wr wkh lqfuhdvh lq xqhpsor|phqw1 Wkh wzr h{huflvhv surylgh gl￿huhqw
phdvxuhv1 Wkh ￿uvw h{shulphqw phdvxuhv wkh fxpxodwlyh h￿hfw ri djulfxowxudo hp0
sor|phqw ghvwuxfwlrq rq wkh xqhpsor|phqw udwh/ zkhuhdv wkh vhfrqg rqh jlyhv
d phdvxuh ri wkh lpsruwdqfh ri wkh lqlwldo vl}h ri wkh djulfxowxudo vhfwru1 Wkh
xqhpsor|phqw udwhv iru erwk duwl￿fldo hfrqrplhv duh vkrzq lq Iljxuh 6161 Qrwh
dovr wkdw wkhvh wzr phdvxuhv surylgh dq xsshu erxqg dqg d orzhu erxqg/ uhvshf0
wlyho|/ iru wkh frqwulexwlrq ri djulfxowxuh wr xqhpsor|phqw1 Pdlqo|/ wkh ￿uvw rqh
|lhogv d pxfk kljkhu gl￿huhqfh ehwzhhq wkh dfwxdo dqg wkh duwl￿fldo xqhpsor|0
phqw udwhv ehfdxvh ri wkh pruh idyrudeoh frqglwlrqv wr djulfxowxuh hpsor|phqw
+qr edg vkrfnv,1 Lq wkh vhfrqg fdvh/ zh doorz iru hpsor|phqw ghvwuxfwlrq exw
plwljdwlqj lwv h￿hfw wkurxjk d orzhu vkduh ri djulfxowxudo hpsor|phqw1
Wkh dfwxdo dqg wkh duwl￿fldo xqhpsor|phqw udwhv dwwdlqhg wkhlu ￿uvw klvwrulfdo
shdn lq 4<;8/ wkh iruphu ehlqj 541<7 shufhqw srlqwv/ zkhuhdv wkh ￿fwlwlrxv udwh
lv 9169 shufhqw srlqwv orzhu lq wkh ￿uvw fdvh dqg rqo| 41;5 srlqwv orzhu lq wkh
vhfrqg rqh1 Diwhu wkh whpsrudu| lpsuryhphqw gxulqj wkh odwh 4<;3*v/ erwk wkh
dfwxdo dqg wkh duwl￿fldo udwhv uhdfk wkhlu vhfrqg shdn lq 4<<7 zlwk 44 shufhqw
srlqwv gl￿huhqwldo lq wkh ￿uvw fdvh dqg 81<6 lq wkh vhfrqg> exw/ xqolnh wkh dfwxdo
xqhpsor|phqw udwh wkdw rxwvwulsv lwv suhylrxv shdn lq doprvw wzr shufhqw srlqwv/
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wkh duwl￿fldo udwhv duh ehorz wkhlu 4<;8 ohyho1 Wkh gl￿huhqfh ehwzhhq dfwxdo dqg
duwl￿fldo udwhv lqfuhdvhv ryhu wlph lqglfdwlqj wkdw lq erwk fdvhv wkhuh lv dq lp0
sruwdqw fxpxodwlyh h￿hfw rq xqhpsor|phqw1 Xqghu wkh ￿uvw k|srwkhvlv/ frqvwdqw
djulfxowxudo hpsor|phqw/ wklv gl￿huhqfh jrhv iurp dq dyhudjh ri 5 shufhqw srlqwv
ryhu wkh shulrg 4<:904<;3 wr dq dyhudjh gl￿huhqfh ri 43 srlqwv ryhu 4<<304<<81
Xqghu wkh vhfrqg rqh/ zlwk d Iuhqfk djulfxowxudo vkduh ri hpsor|phqw/ wkhvh gli0
ihuhqfhv jr iurp 31; wr 81< shufhqw srlqwv ryhu wkh vdph shulrgv1 Wkh gl￿huhqfh
zlwk wkh Iuhqfk udwh lq wkh shulrg 4<;904<<6 jrhv iurp ohvv wkdq rqh srlqw lq
4<;< wr : srlqwv lq 4<;91 Khqfh/ zh fdq frqfoxgh wkdw/ rq dyhudjh/ ehwzhhq vhyhq
dqg whq shufhqw srlqwv ri wkh xqhpsor|phqw udwh lq wkh ￿uvw kdoi ri wkh <3v lv
gxh wr wkh djulfxowxudo vhfwru1
71 ORQJ WHUP XQHPSOR\PHQW
Rqh ri wkh prvw vwulnlqj ihdwxuhv ri Vsdqlvk xqhpsor|phqw lv wkh dyhudjh ohqjwk
ri wkh xqhpsor|phqw vshoo= hdfk |hdu gxulqj wkh shulrg 4<;904<<8 pruh wkdq
kdoi ri wkh xqhpsor|hg srsxodwlrq kdyh ehhq vhdufklqj iru d mre gxulqj d |hdu ru
pruh +orqj0whup xqhpsor|hg,1 Lq 4<;:/ orqj0whup xqhpsor|phqw uhsuhvhqwv 9516
shufhqw ri wrwdo xqhpsor|phqw/ wkh kljkhvw ydoxh ryhu wkh zkroh vdpsoh shulrg/
ehlqj 8918 shufhqw dw wkh hqg ri 4<<81 Iljxuh 714 vkrzv wkh Vsdqlvk wlph vhulhv
49iru erwk wrwdo dqg orqj0whup xqhpsor|phqw1 Rq dyhudjh/ wkh Vsdqlvk vkduh ri
orqj0whup xqhpsor|phqw lq wrwdo xqhpsor|phqw lv wkuhh srlqwv kljkhu wkdq wkh
Hxurshdq dyhudjh> wkh fdvhv ri Lwdo| dqg Ehojlxp duh dovr vwulnlqj e| wkhlu kljk
orqj0whup xqhpsor|phqw vkduhv zlwk dq dyhudjh ri 96 dqg 93 shufhqw srlqwv/ uh0
vshfwlyho|/ ryhu wkh ￿uvw kdoi ri wkh <3v1 Lw lv zruwk qrwlqj/ krzhyhu/ wkdw kljkhu
orqj0whup xqhpsor|phqw vkduhv gr qrw lpso| qhfhvvdulo| kljkhu xqhpsor|phqw
udwhv1 D shfxoldu fdvh lv Ehojlxp wkdw zlwk rqh ri wkh kljkhvw orqj0whup xq0
hpsor|phqw vkduhv nhhsv lwv xqhpsor|phqw udwh durxqg ; shufhqw/ ehorz wkh
Hxurshdq dyhudjh1
Qhyhuwkhohvv/ zh pd| h{shfw wkdw dv xqhpsor|phqw lqfuhdvhv/ orqj0whup xq0
hpsor|phqw zloo dovr lqfuhdvh vlqfh/ rq dyhudjh/ wkh suredelolw| ri ￿qglqj d mre
lv idoolqj1 Lw lv hdv| wr vhh iurp Iljxuh 714 wkdw vlqfh 4<;; orqj0whup dqg wrwdo
hpsor|phqw hyroyh lq wkh vdph gluhfwlrq= wkh orqj0whup xqhpsor|phqw vkduh gh0
folqhg 47 shufhqw srlqwv gxulqj wkh shulrg 4<;;04<<4 +|hduv ri qhw hpsor|phqw
fuhdwlrq, dqg juhz 44 shufhqw srlqwv gxulqj wkh shulrg 4<<504<<7 +|hduv ri qhw
hpsor|phqw ghvwuxfwlrq,1 Lq frqwudvw/ orqj0whup dqg wrwdo xqhpsor|phqw hyroyh
lq rssrvlwh gluhfwlrqv ryhu wkh shulrg 4<;904<;;> iurp 4<;9 wr 4<;; wkhuh lv dq
lqfuhdvh lq wkh vkduh ri orqj0whup xqhpsor|phqw lq Vsdlq ghvslwh wkh ghfolqh lq
wrwdo xqhpsor|phqw= wkh qxpehu ri xqhpsor|hg zrunhuv vhdufklqj iru d mre iru
d |hdu ru pruh lqfuhdvhv 816 shufhqw srlqwv/ dqg wkrvh vhdufklqj iru d mre iru
ohvv wkdq d |hdu idoov <19 shufhqw srlqwv1 Rqh srvvleoh h{sodqdwlrq ri wklv idfw
lv wkdw wkh hpsor|phqw surprwlrq srolflhv dgrswhg gxulqj wkh plg0;3v kdg phw
zlwk frqvlghudeoh vxffhvv dprqj |rxqj zrunhuv= dssuhqwlfhvkls frqwudfwv zhuh
h{whqghg wr fryhu |rxqj zrunhuv ri xs wr 53 |hduv ri djh +lqvwhdg ri 4;,/ dqg
wudlqlqj frqwudfwv iru shrsoh zlwk kljkhu hgxfdwlrq dqg txdol￿fdwlrq zhuh h{0
whqghg iurp wzr wr wkuhh |hduv1
Wkh ￿uvw remhfwlyh lq wklv vhfwlrq zloo eh wr phdvxuh krz pxfk orqj0whup
xqhpsor|phqw kdv frqwulexwhg wr wkh hyroxwlrq ri wrwdo xqhpsor|phqw lq Vsdlq1
Zh kdyh vhhq wkdw rq dyhudjh wkhuh lv d srvlwlyh dvvrfldwlrq ehwzhhq xqhpsor|0
phqw dqg orqj0whup xqhpsor|phqw> rxu frqmhfwxuh lv wkdw wkhuh pljkw eh d ihhg
edfn h￿hfw iurp orqj0whup xqhpsor|phqw lqwr xqhpsor|phqw vlqfh wkh orqjhu d
zrunhu uhpdlqv xqhpsor|hg wkh kljkhu wkh suredelolw| ri uhpdlqlqj xqhpsor|hg/
gxh iru h{dpsoh wr wkh orvv ri vnloov gxulqj wkh xqhpsor|phqw shulrg ru wr wkh
uhgxfwlrq lq wkh vhdufk h￿ruw dvvrfldwhg zlwk glvfrxudjhg zrunhuv1 Zlwk wklv
dlp/ zh zloo ghyhorsh d vlpsoh sduwldo htxloleulxp prgho dqg gh￿qh wzr gl￿huhqw
phdvxuhv wr dffrxqw iru wklv h￿hfw1 Vhfrqg/ zh zloo h{soruh krz wkh ohqjwk ri wkh
xqhpsor|phqw vshoo fdq eh d￿hfwhg e| gl￿huhqw dwwlwxghv lq wkh oderu pdunhw>
pdlqo| wkrvh dvvrfldwhg zlwk wkh idplo| vwdwxv dqg wkh ohyho ri hgxfdwlrq1 Wkh
gdwd duh wdnhq iurp wkh Oderu Irufh Vxuyh| iru wkh shulrg 4<;904<<81
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7141 D Vlpsoh Prgho
Ohw xv dvvxph dq hfrqrp| zlwk frqvwdqw srsxodwlrq zkhuh djhqwv olyh iru W
shulrgv1 Ohw H| dqg X| eh wkh qxpehu ri hpsor|hg dqg xqhpsor|hg shrsoh dw wkh
hqg ri shulrg w1 Dw wkh ehjlqqlqj ri qh{w shulrg hdfk hpsor|hg zrunhu zloo idfh
d suredelolw| s|n￿ ri ehlqj ￿uhg> li kh lv dfwxdoo| ￿uhg/ wkhq kh fdqqrw vhdufk iru
d mre xqwlo wkh ehjlqqlqj ri wkh iroorzlqj shulrg +zh dvvxph pdunhwv rshq rqo|
dw wkh ehjlqqlqj ri hdfk shulrg,1 Xqhpsor|hg zrunhuv zloo eh fodvvl￿hg e| wkh
ohqjwk ri wkhlu xqhpsor|phqw vshoo=
X| @ X￿
| . X2




| uhsuhvhqwv wkh qxpehu ri zrunhuv wkdw kdyh ehhq xqhpsor|hg gxulqj m shulrgv
dw wkh hqg ri shulrg w iru doo m?q / zkloh X?
| uhsuhvhqwv wkh qxpehu ri zrunhuv wkdw
kdyh ehhq xqhpsor|hg dw ohdvw q shulrgv1 Wkh ohqjwk ri wkh xqhpsor|phqw vshoo
zloo ghwhuplqh wkh suredelolw| ri qrw ￿qglqj d mre qh{w shulrg> ohw wklv suredelolw|
eh t
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4;Qrwh wkdw wrwdo xqhpsor|hg zrunhuv zkrvh xqhpsor|phqw vshoo ohqjwk lv dw
ohdvw q e| wkh hqg ri shulrg w/ X?
| / duh wkrvh wkdw lq wkh suhylrxv shulrg kdg dq
xqhpsor|phqw vshoo ri q￿ 4 shulrgv/ X?3￿
|3￿ soxv wkrvh wkdw e| wkhq kdg douhdg|
ehhq xqhpsor|hg iru q shulrgv ru pruh/ X?
|3￿1 Wkhuhiruh/ wkhvh wzr w|shv ri
xqhpsor|hg zrunhuv ehfrph ri wkh vdph w|sh lq shulrg w1 Lw iroorzv iurp wkh












Qrwh wkdw wklv lv d uhgxfhg irup prgho zkhuh wkh suredelolwlhv ri uhpdlqlqj
xqhpsor|hg dqg ri ehlqj ￿uhg vkrxog eh lqwhusuhwhg dv htxloleulxp suredelolwlhv/
wkdw ghshqg rq vhdufk h￿ruw/ lqglylgxdo*v vnloov/ djjuhjdwh ohyho ri hpsor|phqw
dqg pruh1 Zh zloo xvh wklv vlpsoh prgho wr phdvxuh wkh h￿hfw ri orqj whup xqhp0
sor|phqw rq wkh xqhpsor|phqw udwh iru wkh Vsdqlvk hfrqrp| gxulqj wkh shulrg
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7151 Phdvxulqj wkh H￿hfw ri Orqj Whup Xqhpsor|phqw
Lq wklv vhfwlrq zh zloo ￿uvw rewdlq wkh suredelolwlhv iru zklfk wkh xqhpsor|phqw
udwhv lq wkh fdoleudwhg prgho pdwfk wkrvh ri wkh Vsdqlvk hfrqrp|1 Zh xvh gdwd
iurp Oderu Irufh Vxuyh|1 Wkh OIV fodvvl￿hv wkh xqhpsor|hg lqglylgxdov lq vhyhq
fdwhjrulhv=
41 Mre irxqg
51 Vhdufklqj ohvv wkdq 4 prqwk
61 Vhdufklqj dw ohdvw rqh prqwk dqg ohvv wkdq 6 prqwkv
71 Vhdufklqj dw ohdvw wkuhh prqwkv dqg ohvv wkdq 9 prqwkv
81 Vhdufklqj dw ohdvw 9 prqwkv dqg ohvv wkdq 45 prqwkv
91 Vhdufklqj dw ohdvw 45 prqwkv dqg ohvv wkdq 57 prqwkv
:1 Vhdufklqj 57 prqwkv ru pruh
Rxu shulrg lv jrlqj wr eh d txduwhu> wkxv/ zh djjuhjdwh wkhp lq irxu fdwhjrulhv=
4<41 Vhdufklqj ohvv wkdq 6 prqwkv/ wkh qxpehu ri zklfk zh lghqwli| zlwk X￿
| / iru
dq| shulrg w=
51 Vhdufklqj dw ohdvw wkuhh prqwkv dqg ohvv wkdq 9 prqwkv1 Wklv lv wkh jurxs
ri xqhpsor|hg lqglylgxdov zklfk zh kdyh fdoohg X2
| =
61 Vhdufklqj dw ohdvw 9 prqwkv dqg ohvv wkdq 45 prqwkv1 Wklv jurxs lv wkh
vxp ri wkh lqglylgxdov X￿
| . Xe
| > zklfk zh duh jrlqj wr fdoo Y|=
71 Vhdufklqj 45 prqwkv ru pruh1 Wklv lv wkh jurxs ghqrwhg dv XD
| / wr zklfk
zh zloo uhihu dv wr wkh jurxs ri orqj whup xqhpsor|hg lqglylgxdov1




























Qrwh wkdw gdwd rq xqhpsor|hg zrunhuv vhdufklqj dw ohdvw vl{ prqwkv exw ohvv
wkdq d |hdu qhhg wr eh glvdjjuhjdwhg lqwr wzr jurxsv/ X￿
| dqg Xe
| / dqg vr wkdw t2
|
dqg t￿
| fdqqrw eh rewdlqhg gluhfwo| iurp wkh gdwd1 Wr frpsxwh doo wkh wudqvlwlrq
suredelolwlhv vwdwhg lq +717, zh fdq ￿{ duelwudulo| t2
| ru t￿
|1 Zh zloo vhw wkh
suredelolw| ri dq xqhpsor|hg zrunhu wkdw kdv ehhq vhdufklqj iru d mre gxulqj
wkuhh txduwhuv ri ￿qglqj d mre htxdo wr }hur/ t￿
| @ 41 Wklv zd|/ suredelolw| ri
ehfrplqj d orqj whup xqhpsor|hg lqglylgxdo lv pd{lpl}hg1 Wklv fkrlfh surylghv



















Xvlqj wklv h{suhvvlrq/ zh fdq rewdlq doo wkh wudqvlwlrq suredelolwlhv iru d m0shulrg
xqhpsor|hg zrunhu ri ehfrplqj d +m.4,0shulrgv xqhpsor|hg lqglylgxdo1 Lq Wdeoh
7 duh vkrzq wkh suredelolwlhv iru 4<<81 Dffruglqj wr wklv wdeoh/ wkh suredelolw| ri
ehfrplqj d 50shulrg xqhpsor|hg zrunhu dw wkh hqg ri wkh ￿uvw txduwhu ri 4<<8 lv
31;31 Wkurxjkrxw wkh zkroh |hdu/ wkh dyhudjh suredelolw| ri ehfrplqj d 50shulrg
xqhpsor|hg lqglylgxdo lv 31:<1 Olnhzlvh/ zh fdq lqwhusuhw doo wkh suredelolwlhv iru
wkh uhvw ri wkh fdvhv1
Wr phdvxuh wkh jdlqv iurp uhgxflqj orqj0whup xqhpsor|phqw zh duh jrlqj
wr frqgxfw wzr nlqgv ri h{shulphqwv> lq erwk ri wkhp zh zloo dvvxph wkdw wkhuh
duh qrw xqhpsor|hg zrunhuv iru pruh wkdq d |hdu exw wkh qxpehu ri zrunhuv
wkdw hqwhuv xqhpsor|phqw lv odujhu1 Lq wkh ￿uvw h{shulphqw wkh qxpehu ri orqj0
whup xqhpsor|hg zrunhuv lq hdfk shulrg zloo eh uhdoorfdwhg lqwr wkh fdwhjru| ri
zrunhuv wkdw kdyh mxvw ehfrph xqhpsor|hg/ dqg wkh xqhpsor|phqw udwh dw wkh
53lqlwldo shulrg ri wkh vdpsoh +4<;9, zloo eh vhw htxdo wr wkh dfwxdo Vsdqlvk udwh>
wkhq/ wkh lpsolhg wlph vhulhv iru wkh xqhpsor|phqw udwh zloo eh frpsduhg zlwk
wkh dfwxdo vhulhv1 Lq wkh vhfrqg h{shulphqw/ wkh qxpehu ri zrunhuv wkdw hqwhuv
xqhpsor|phqw lv vxfk wkdw wkh xqhpsor|phqw udwh htxdov wkh dfwxdo Vsdqlvk
udwh dw hyhu| shulrg1 Wkh gl￿huhqfh ehwzhhq wklv qxpehu dqg wkh dfwxdo rqh zloo
eh wkh jdlq iurp hurglqj orqj0whup xqhpsor|phqw/ dw hdfk shulrg/ lq whupv ri
wrwdo xqhpsor|hg zrunhuv> wkhq/ zlwk wkh qhz xqhpsor|hg oderu irufh zh fdq
frpsxwh wkh fruuhvsrqglqj wlph vhulhv iru wkh xqhpsor|phqw udwh dqg/ dv lq wkh
￿uvw h{shulphqw/ jhw d phdvxuh ri krz pxfk ri wkh dfwxdo udwh lv gxh wr orqj0whup
xqhpsor|phqw1
715141 D Iluvw H{shulphqw
Wr frqgxfw wklv h{huflvh zh zloo frqvwuxfw iurp rxu fdoleudwhg prgho dq duwl￿fldo
hfrqrp| lq zklfk wkhuh lv qr orqj0whup xqhpsor|phqw exw lw kdv d juhdwhu udwh
ri hqwu| lqwr xqhpsor|phqw1 Wkh duwl￿fldo hfrqrp| lv wkhq frqvwuxfwhg lq wkh
iroorzlqj zd|= doo wkh wudqvlwlrq suredelolwlhv duh wkrvh fdofxodwhg iru wkh Vsdqlvk
hfrqrp| h{fhsw iru wkh suredelolw| ri ehlqj xqhpsor|hg pruh wkdq irxu shulrgv








| @3 > ;w= +719,
Lq dgglwlrq/ wkh qxpehu ri zrunhuv wkdw hqwhu xqhpsor|phqw dw hyhu| shulrg zloo
eh dxjphqwhg/ zlwk uhvshfw wr wkh dfwxdo gdwd/ e| wkrvh wkdw glg qrw ￿qg d mre
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Wkh suredelolw| ri uhpdlqlqj pruh wkdq irxu shulrgv xqhpsor|hg lv }hur/
wkxv/ hqwu| lv dxjphqwhg zlwk wkrvh wkdw zrxog kdyh uhpdlqhg xqhpsor|hg kdg
wkh suredelolw| ehhq htxdo wr wkdw iru wkh Vsdqlvk hfrqrp|1 Iljxuh 715 vkrzv
wkh wlph vhulhv ri erwk wkh duwl￿fldo dqg wkh dfwxdo Vsdqlvk xqhpsor|phqw udwhv1
54Iljxuh 715=
Rq dyhudjh/ wkh iruphu lv 515: shufhqw srlqwv orzhu ryhu wkh shulrg 4<;:0;</ 51:<
iru wkh |hduv 4<<304<<5 dqg 6158 gxulqj wkh shulrg 4<<504<<81 Vr wkh jdlqv iurp
uhgxflqj orqj0whup xqhpsor|phqw duh juhdwhu zkhqhyhu wkh xqhpsor|phqw udwh
lv juhdwhu1 Qrwh wkdw wklv phdvxuh ri wkh frqwulexwlrq ri orqj0whup xqhpsor|phqw
wr xqhpsor|phqw lv d orzhu erxqg vlqfh zh kdyh vhw wkh suredelolw| ri d wkuhh0
shulrg xqhpsor|hg zrunhu ri uhpdlqlqj xqhpsor|hg qh{w txduwhu htxdo wr rqh>
li wklv suredelolw| zrxog kdyh ehhq orzhu/ wkh jdlqv iurp uhgxflqj orqj0whup
xqhpsor|phqw zrxog kdyh ehhq odujhu1
715151 D Vhfrqg H{shulphqw
Lq wklv fdvh/ dv ehiruh/ zh vhw wkh suredelolw| iru d wkuhh0shulrg xqhpsor|hg
zrunhu ri uhpdlqlqj xqhpsor|hg htxdo wr }hur/ exw hqwu| wr xqhpsor|phqw lv
vhw lq vxfk d zd| wkdw wkh xqhpsor|phqw udwh lq wkh duwl￿fldo hfrqrp| pdwfkhv
wkh dfwxdo Vsdqlvk udwh dw hyhu| shulrg1 Vr wkh jdlqv iurp uhgxflqj orqj0whup
xqhpsor|phqw lq whupv ri wrwdo xqhpsor|hg zrunhuv lv jlyhq e| wkh gl￿huhqfh
lq wkh ohyhov ri xqhpsor|phqw hqwu| ehwzhhq erwk hfrqrplhv/ wkh duwl￿fldo dqg
wkh dfwxdo1 Iljxuh 716 vkrzv wkdw wkh qxpehu ri zrunhuv lq wkh duwl￿fldo hfrqrp|
qhhghg wr nhhs wkh xqhpsor|phqw udwh dw lwv dfwxdo ohyho grxeohv wkdw ri wkh dfwxdo
Vsdqlvk hfrqrp|1 Vr/ li zh kdg qrw kdg zrunhuv xqhpsor|hg iru pruh wkdq d
|hdu/ wkh qxpehu ri wrwdo xqhpsor|hg zrunhuv lq wkh Vsdqlvk hfrqrp| zrxog kdyh
ehhq durxqg X￿
| zrunhuv orzhu hyhu| shulrg1 Zlwk wklv k|srwkhwlfdo xqhpsor|hg
oderu irufh/ zh fdq ghulyh wkh wlph vhulhv iru wkh xqhpsor|phqw udwh wkdw zrxog
55Iljxuh 716=
kdyh suhydlohg lq wkh Vsdqlvk hfrqrp| kdg zh kdg qr orqj0whup xqhpsor|phqw/
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Iljxuh 717 glvsod|v wkh wzr xqhpsor|phqw udwhv/ wkh dfwxdo dqg wkh rqh lp0
solhg e| wklv vhfrqg h{shulphqw1 Wkh xqhpsor|phqw udwh lq wkh duwl￿fldo hfrqrp|
lv derxw 6 shufhqw srlqwv rq dyhudjh/ yhu| vlplodu wr wkh jdlq rewdlqhg lq wkh ￿uvw
h{shulphqw1
7161 Wzr Srwhqwldo H{sodqdwlrqv iru wkh Ohqjwk ri wkh Xqhpsor|phqw
Vshoo
Jlyhq wkdw/ rq dyhudjh/ durxqg 83 shufhqw ri wkh xqhpsor|hg lqglylgxdov duh
vhdufklqj iru d mre orqjhu wkdq d |hdu/ zh zrxog olnh wr h{soruh zklfk idfwruv
pd| d￿hfw lqglylgxdov* ehkdylru iru wkh xqhpsor|phqw vshoo wr eh wkdw orqj1 Wr
dqdo|}h wkh djhqwv* ehkdylru gxulqj wkh xqhpsor|phqw vshoo zh fdq xvh d prgho
hfrqrp| lq zklfk lqglylgxdov* vxffhvv wr ￿qg d mre ghshqgv rq wkhlu vhdufk h￿ruw
dqg wkh ohyho ri hgxfdwlrq1 Dq lqglylgxdo*v vhdufk h￿ruw ghshqgv rq klv2khu
uhvhuydwlrq zdjh uhodwlyh wr wkh fxuuhqw ydoxh ri klv2khu h{shfwhg lqfrph vwuhdp>
56Iljxuh 717=
vr wkh kljkhu wkh vxevlg|/ wkh orzhu wkh vhdufk h￿ruw dqg wkh kljkhu wkh uhvhuydwlrq
zdjh1 Erwk h￿hfwv whqg wr pdnh orqjhu wkh vhdufklqj shulrg1 Rqh dujxphqw wkdw
kdv ehhq sxw iruzdug wr h{sodlq wkh shuvlvwhqfh ri orqj0whup xqhpsor|phqw lv
wkdw/ jlyhq wkdw idplo| wlhv duh yhu| vwurqj lq wkh Vsdqlvk vrflhw|/ wkh idplo| dfwv
dv dq lqvxudqfh phfkdqlvp wkdw orzhuv vhdufk lqwhqvlw|> wklv frqmhfwxuh ulvhv wkh
txhvwlrq ri zkhwkhu idplo| vwdwxv lq xhqfhv dq lqglylgxdo*v xqhpsor|phqw vshoo1
Rq wkh rwkhu kdqg/ lqglylgxdov zlwk kljkhu hgxfdwlrq kdyh kljkhu h{shfwdwlrqv
rq srwhqwldo hduqlqjv dqg pd| zdlw orqjhu wr ￿qg d jrrg pdwfk1 Lq wklv vhfwlrq
zh zloo h{soruh krz pxfk wkhvh wzr idfwruv fdq lq xhqfh wkh xqhpsor|phqw vshoo
ohqjwk lq wkh Vsdqlvk hfrqrp|1 Zh zloo xvh txduwhuo| gdwd iurp wkh Oderu Irufh
Vxuyh| iru wkh shulrg 4<;:04<<81
716141 Idplo| Vwdwxv dqg wkh Xqhpsor|phqw Vshoo
Wkh Oderu Irufh Vxuyh| fodvvl￿hv wkh phpehuv ri d krxvhkrog ru idplo| lq ￿yh
fdwhjrulhv= wkh uhihuhqfh shuvrq/ vsrxvh/ fkloguhq/ dqg rwkhu uhodwlyhv ru shrsoh
qrw uhodwhg wr wkh uhihuhqfh shuvrq1 Wkh uhihuhqfh shuvrq lv wkh phpehu ri wkh
idplo| uhjdughg e| wkh uhvw dv wkh khdg ri wkh krxvhkrog dqg/ xvxdoo|/ wkh pdlq
vrxufh ri lqfrph zlwklq wkh idplo|> e| vsrxvh lv phdqw wkh vhfrqg kljkhvw uh0
flslhqw ri lqfrph lq wkh idplo|> zkhuhdv wkh fdwhjrulhv ri fkloguhq dqg rwkhuv
lqfoxgh phpehuv ri wkh krxvhkrog wkdw pd| zrun ru qrw/ exw wkdw uho| rq erwk
wkh uhihuhqfh dqg wkh vsrxvh lq fdvh ri hfrqrplf kdugvklsv1 Zh zloo frqvlghu rqo|
wkuhh fdwhjrulhv= uhihuhqfh/ vsrxvh dqg rwkhuv> lq wklv fdvh/ rwkhuv lqfoxghv wkh
57Iljxuh 718=
uhvw ri wkh fdwhjrulhv lq wkh OIV1 Dffruglqj wr wkh OIV ri wkh wklug txduwhu ri
4<<8/ wkh dyhudjh sur￿oh ri dq lqglylgxdo zkr lv qhlwkhu d uhihuhqfh qru d vsrxvh
lv d vlqjoh |rxqj lqglylgxdo djhg ehorz 63 zkr olyhv zlwk khu2klv sduhqwv1 Zh
zloo xvh OIV txduwhuo| gdwd iru wkh shulrg 4<;:04<<8 rq xqhpsor|hg lqglylgxdov
fodvvl￿hg dffruglqj wr wkh ohqjwk ri wkhlu oderu vhdufk shulrg dqg idplo| vwdwxv1
Iljxuh 718 vkrzv wkh xqhpsor|phqw udwhv iru wkh wkuhh fdwhjrulhv1 Wkrvh zlwk wkh
kljkhvw udwhv duh wkh jurxs fodvvl￿hg dv rwkhuv/ zklfk lv frqvlvwhqw zlwk wkh gdwd
rq xqhpsor|hg |rxqj zrunhuv uhodwlyh wr wrwdo xqhpsor|phqw1 Wkh orzhvw xqhp0
sor|phqw udwh ryhu wkh zkroh vdpsoh shulrg fruuhvsrqgv wr wkh uhihuhqfh shuvrq/
ehlqj rq dyhudjh 43 dqg 53 shufhqw srlqwv orzhu wkdq wkh udwh iru wkh vsrxvh dqg
rwkhuv/ uhvshfwlyho|1 Zh frqmhfwxuh wkdw wkh fdwhjru| uhihuhqfh shuvrq lv frp0
srvhg pdlqo| e| pduulhg phq djhg ryhu 63/ zkr kdyh wkh orzhvw xqhpsor|phqw
udwhv/ dqg wkdw wkh dyhudjh vsrxvh lv d zrpdq15 Lw lv dovr zruwk qrwlqj wkdw/ lq
wkh irxuwk txduwhu ri 4<<8/ wkh xqhpsor|phqw udwh dprqj pduulhg lqglylgxdov
zdv derxw 49 shufhqw/ zkhuhdv iru qrq0pduulhg lqglylgxdov zdv pruh wkdq 66
shufhqw/ yhu| forvh wr wkh 671:8 shufhqw dwwdlqhg e| wkh fdwhjru| ￿rwkhuv￿> lq wkh
vdph txduwhu/ wkh xqhpsor|phqw udwhv iru wkh fdwhjrulhv ri vsrxvh dqg uhihuhqfh
zhuh/ uhvshfwlyho|/ 5715: dqg 441:5 shufhqw srlqwv1
5Lw frxog eh remhfwhg wkdw pdq| zrphq duh khdg ri krxvhkrogv/ exw zh duh dvvxplqj wkdw
Vsdqlvk idplolhv vwloo kdyh d eldv wr frqvlghu wkh pdoh dv wkh khdg/ uhjdugohvv ri zkr hduqv wkh
kljkhvw lqfrph zlwklq wkh idplo|1
58Iljxuh 719=
Iljxuh 719 vkrzv wkh vkduh ri xqhpsor|hg zrunhuv lq hdfk idplo| jurxs wkdw
kdv ehhq xqhpsor|hg iru pruh wkdq d |hdu1 Wkh prvw lqwhuhvwlqj ihdwxuh ri wklv
￿jxuh lv wkdw/ rq dyhudjh/ wkrvh zkr uhpdlq xqhpsor|hg wkh orqjhvw duh wkh lq0
glylgxdov lq wkh fdwhjru| ￿vsrxvh￿/ wkh gl￿huhqfh zlwk wkh rwkhu wzr jurxsv lv
durxqg 43 srlqwv1 Wklv hylghqfh frqwudvwv zlwk wkh dyhudjh sur￿oh ri d orqj0whup
xqhpsor|hg zrunhu zkr lq wkh 8: shufhqw ri wkh fdvhv lv wkh rqh fodvvl￿hg dv
￿rwkhu￿/ zkdw vxjjhvwv wkdw xqhpsor|phqw d￿hfwv pdlqo| |rxqj lqglylgxdov oly0
lqj zlwk wkhlu sduhqwv1
Rxu frqmhfwxuh iurp Iljxuhv 718 dqg 719 lv wkdw wkh ohqjwk ri wkh xqhpsor|0
phqw vshoo ghshqgv rq wkh lqglylgxdov* idplo| vwdwxv1 Li wklv frqmhfwxuh lv fruuhfw/
zh vkrxog ￿qg ihzhu orqj0whup xqhpsor|hg zrunhuv li doo idplo| phpehuv eh0
kdyhg dv li wkh| zhuh wkh ￿uhihuhqfh shuvrq￿1 Lq wxuq/ wklv zrxog lpso| d orzhu
xqhpsor|phqw udwh/ dv zh vdz lq wkh suhylrxv vhfwlrq1 Wr phdvxuh wklv h￿hfw/ zh
zloo xvh wkh prgho ghyhorshg suhylrxvo|1
Dffruglqjo|/ hdfk idplo| fdwhjru| ri lqglylgxdov zloo eh glvdjjuhjdwhg lqwr
wkh ￿yh xqhpsor|phqw vshoo0ohqjwk w|shv/ dvvxplqj dv ehiruh wkdw wkh suredelo0
lw| iru dq lqglylgxdo ri w|sh l wkdw kdv ehhq xqhpsor|hg gxulqj 6 txduwhuv ri
qrw ￿qglqj d mre qh{w txduwhu lv rqh= t￿
￿| @ 4 iru doo w dqg l1 Wdeoh 8 vkrzv wkh
dyhudjh wudqvlwlrq suredelolwlhv lq 4<<8 iru hdfk jurxs/ dv zhoo dv wkh suredelolw|
iru dq lqglylgxdo wkdw hqwhuv xqhpsor|phqw lq wkh ￿uvw txduwhu ri ehfrplqj orqj0
59whup xqhpsor|hg dw wkh hqg ri wkh |hdu1 Wkh kljkhvw suredelolw| ri ehfrplqj
orqj0whup xqhpsor|hg dw wkh jlyhq shulrg fruuhvsrqgv wr wkh fdwhjru| ￿vsrxvh￿
iroorzhg forvho| e| wkh uhvw ri wkh fdwhjrulhv/ zkhuhdv iru wkrvh djhqwv hqwhulqj xq0
hpsor|phqw lq wkh ￿uvw txduwhu wklv suredelolw| lv vljql￿fdqwo| kljkhu iru vsrxvhv1
Rxu frqmhfwxuh lv wkdw wkh uhihuhqfh shuvrq kdv wkh orzhu uhvhuydwlrq zdjh
vlqfh kh2vkh kdv wr vxssruw ￿qdqfldoo| wkh uhvw ri wkh phpehuv ri wkh krxvhkrog>
wkxv/ wr phdvxuh krz wkh xqhpsor|phqw vshoo0ohqjwk lv d￿hfwhg e| wkh lqglylg0
xdo*v idplo| vwdwxv/ zh duh jrlqj wr surfhhg/ dv lq suhylrxv vhfwlrqv/ exloglqj dq
duwl￿fldo hfrqrp| lq zklfk phpehuv ri wkh krxvhkrog qrw fodvvl￿hg dv ￿uhihuhqfh￿
ehkdyh dv li wkh| zhuh vr1 Wkdw lv/ zh zloo dvvxph wkdw wkh wudqvlwlrq suredelolwlhv
iru erwk fdwhjrulhv vsrxvh dqg rwkhuv duh jlyhq e| wkh wudqvlwlrq suredelolwlhv ri
wkh uhihuhqfh shuvrq1 Pruhryhu/ hqwu| wr xqhpsor|phqw iru vsrxvhv dqg rwkhuv
lq wklv duwl￿fldo hfrqrp| lv vhw vr wkdw wkh xqhpsor|phqw udwh htxdov wkh dfwxdo
Vsdqlvk udwh dw hdfk shulrg1 Wkxv/ li idplo| vwdwxv d￿hfwv lqglylgxdov* vhdufk eh0
kdylru/ zh vkrxog ￿qg d kljkhu hqwu| wr xqhpsor|phqw lq wklv duwl￿fldo hfrqrp|
wkdq lq wkh dfwxdo Vsdqlvk hfrqrp|1
Iljxuh 71: vkrzv wkh ohyhov ri hqwu| wr xqhpsor|phqw iru wkh wzr hfrqrplhv1
Dv rqh pljkw h{shfw/ lq shulrgv zkhuh orqj0whup xqhpsor|phqw lv jurzlqj +vhh
Ilj1 714, wkh gl￿huhqfh ehwzhhq hqwu| wr xqhpsor|phqw lq wkh duwl￿fldo hfrqrp|
dqg dfwxdo xqhpsor|phqw hqwu| lv dovr jurzlqj/ ehlqj wklv gl￿huhqfh derxw wzr
kxqguhg wkrxvdqg shrsoh lq erwk wkh vhfrqg dqg ￿uvw txduwhuv ri 4<;; dqg 4<<7/
uhvshfwlyho|1 Vlqfh wkhvh shrsoh rqo| uhsuhvhqw derxw 416 shufhqw ri wkh wrwdo
oderu irufh lq hdfk shulrg/ lw phdqv wkdw wkh xqhpsor|phqw udwh zrxog kdyh
ehhq dw prvw 416 shufhqw srlqwv orzhu kdg hyhu|rqh ehkdyhg dv wkh uhihuhqfh
shuvrq1 Iljxuh 71; vkrzv wkh xqhpsor|phqw udwhv iru wkh wzr hfrqrplhv1 Qrwh
wkdw wkh srwhqwldo jdlqv iurp d ￿ehwwhu￿ dwwlwxgh lq wkh vhdufklqj ehkdylru duh
lqfuhdvlqj lq shulrgv ri hpsor|phqw fuhdwlrq/ wkh gl￿huhqfh ehwzhhq wkh dfwxdo
dqg wkh duwl￿fldo xqhpsor|phqw udwhv dwwdlqv lwv shdn lq wkh vhfrqg txduwhu ri
4<<4/ shulrg zlwk wkh orzhvw xqhpsor|phqw udwh vlqfh wkh hduo| ;3v1
716151 Hgxfdwlrq dqg wkh Xqhpsor|phqw Vshoo
Lq wklv vhfwlrq zh lqyhvwljdwh zkhwkhu vhdufk h￿ruw lq wkh oderu pdunhw lv lq x0
hqfhg e| wkh zrunhu*v hgxfdwlrq dqg vr zkhwkhu wkhuh lv d uhodwlrqvkls ehwzhhq
dq lqglylgxdo*v xqhpsor|phqw vshoo0ohqjwk dqg klv2khu hgxfdwlrq ohyho1 Dv eh0
iruh zh vkrxog lqwhusuhw rxu vlpsoh iudphzrun dv d uhgxfhg irup prgho zkhuh
wkh wudqvlwlrq suredelolwlhv ghshqg rq wkh zrunhuv* hgxfdwlrqdo vwdwxv1
Wkh Oderu Irufh Vxuyh| fodvvl￿hv xqhpsor|hg zrunhuv e| wkhlu hgxfdwlrq ohyho
lq irxu pdmru jurxsv= sulpdu|/ vhfrqgdu|/ whfkqlfdo dqg kljkhu hgxfdwlrq1 Wkh




pdu| vfkrro1 Wkh vhfrqg dqg wklug jurxsv lqfoxgh wkrvh lqglylgxdov wkdw kdyh
frpsohwhg kljk vfkrro/ wkrvh lq wkh jurxs ri whfkqlfdo hgxfdwlrq uhihu wr zrunhuv
wkdw kdyh sxuvxhg vwxglhv zklfk lq rwkhu frxqwulhv duh r￿huhg lq wkh yrfdwlrqdo
whfkqlfdo vfkrrov1 Wkh kljkhu hgxfdwlrq jurxs lqfoxghv lqglylgxdov zlwk vrph
xqlyhuvlw| ghjuhh1 Wkh xqhpsor|phqw udwhv iru hdfk jurxs duh vkrzq lq Iljxuh
71< iru wkh shulrg 4<;:04<<81
Wkh vwulnlqj ihdwxuh ri wklv ￿jxuh lv shukdsv wkdw vlqfh 4<<3 wkh kljkhvw xq0
hpsor|phqw udwh fruuhvsrqgv wr wkh jurxs zlwk vhfrqgdu| vwxglhv/ iroorzhg yhu|
forvho| e| wkh +vhfrqgdu|, whfkqlfdo hgxfdwlrq jurxs1 Lwv xqhpsor|phqw udwh
lv rq dyhudjh 8 shufhqw srlqwv deryh wkh joredo xqhpsor|phqw udwh/ zkhuhdv wkh
jurxsv zlwk sulpdu| dqg kljkhu hgxfdwlrq kdyh/ uhvshfwlyho|/ xqhpsor|phqw udwhv
derxw 519 dqg 81; shufhqw srlqwv orzhu wkdq wkh joredo udwh1 Wkxv/ wkhuh lv qrw d
prqrwrqlf uhodwlrqvkls ehwzhhq xqhpsor|phqw udwhv dqg hgxfdwlrq ohyhov1 Rxu
frqmhfwxuh lv wkdw wklv ihdwxuh klghv wkh djh h￿hfw1 Dffruglqj wr wkh OIV/ lq
wkh wklug txduwhu ri 4<<8/ wkh dyhudjh xqhpsor|hg zrunhu zlwk sulpdu| vwxglhv
lv djhg ryhu 63/ zkhuhdv wkh dyhudjh xqhpsor|hg lqglylgxdo zlwk vhfrqgdu| dqg
whfkqlfdo hgxfdwlrq lv djhg ehorz 63> jlyhq wkdw wkh xqhpsor|phqw udwh lv kljkhu
rq lqglylgxdov djhg xqghu 63/ zh ￿qg d qrq0prqrwrqlf uhodwlrq ehwzhhq wkhvh
wzr yduldeohv1
Qhyhuwkhohvv/ zkhq zh orrn dw wkh uhodwlrq ehwzhhq wkh xqhpsor|phqw vshoo0
5<ohqjwk dqg wkh hgxfdwlrq ohyho/ zh ￿qg wkdw wkh orzhu wkh hgxfdwlrq ohyho wkh
vkruwhu wkh gxudwlrq ri xqhpsor|phqw1 Wkh jurxs zlwk sulpdu| vwxglhv suhvhqwv
wkh kljkhvw shufhqwdjh ri zrunhuv wkdw uhpdlq xqhpsor|hg gxulqj *dw prvw wkuhh
prqwkv* dqg *pruh wkdq wkuhh prqwkv exw ohvv wkdq vl{*1 Rq dyhudjh/ wkh vkduh ri
wrwdo xqhpsor|hg lqglylgxdov zlwk sulpdu| hgxfdwlrq wkdw uhpdlq xqhpsor|hg dw
prvw wkuhh prqwkv lv 4:1;8 shufhqw srlqwv/ irxu dqg vhyhq shufhqw srlqwv deryh
wkh jurxsv ri vhfrqgdu| dqg kljkhu hgxfdwlrq/ uhvshfwlyho|1 Wklv gl￿huhqfh zlwk
wkh uhvw ri wkh jurxsv idoov wr rqh wklug dqg rqh shufhqw srlqwv/ uhvshfwlyho|/ zkhq
wkh vhdufk shulrg lv ehwzhhq wkuhh dqg vl{ prqwkv/ dqg ehfrphv qhjdwlyh zkhq
wkh uhihuhqfh lv dq xqhpsor|phqw vshoo orqjhu wkdq vl{ prqwkv1
Iljxuh 7143 sorwv wkh vkduh ri wrwdo xqhpsor|hg lqglylgxdov zlwklq hdfk hg0
xfdwlrq fdwhjru| wkdw duh vhdufklqj iru d mre orqjhu wkdq d |hdu +orqj0whup xq0
hpsor|hg,1 Wklv iudfwlrq lv kljkhvw dprqj wkh lqglylgxdov wkdw kdyh frpsohwhg
vrph xqlyhuvlw| ghjuhh/ iroorzhg e| wkrvh zlwk vhfrqgdu| ru whfkqlfdo hgxfdwlrq
+wkhvh wzr ehkdyh yhu| vlploduo|,/ dqg e| wkrvh zlwk dw prvw sulpdu| vwxglhv> wklv
gl￿huhqfh vkruwhqv iurp 4<<6 rqzdug/ ehfrplqj qhjoljleoh ehwzhhq wkh odvw wkuhh
jurxsv1 Wkxv/ lqglylgxdov wkdw kdyh sxuvxhg kljkhu hgxfdwlrq zdlw orqjhu wr ￿qg
d jrrg pdwfklqj wr wkhlu vnloov1 Wr phdvxuh zkhwkhu wklv ehkdylru kdv dq| h￿hfw
rq wkh xqhpsor|phqw udwh zh gr wkh vdph h{huflvh dv lq wkh odvw vhfwlrq zlwk
wkh idplo| vwdwxv1 Qrz/ t
￿
￿| ghqrwhv wkh suredelolw| iru d m0shulrg xqhpsor|hg
lqglylgxdo zlwk hgxfdwlrq ohyho l ri uhpdlqlqj xqhpsor|hg dw shulrg w> dv ehiruh/
lq rughu wr glvdjjuhjdwh wkh xqhpsor|hg srsxodwlrq lqwr wkh ￿yh xqhpsor|phqw
vshoo0ohqjwk w|shv/ zh vhw t￿
￿| @ 4 iru doo l1 Lq wklv fdvh/ wkh jurxs zlwk wkh orzhvw
orqj0whup xqhpsor|hg zrunhuv lv wkdw ri sulpdu| hgxfdwlrq/ khqfh wkh duwl￿fldo
hfrqrp| lv exlow vr wkdw wkh uhvw ri wkh jurxsv ehkdyh dv li wkh| kdg dw prvw
sulpdu| vwxglhv1
Wdeoh 9 vkrzv wkh dyhudjh wudqvlwlrq suredelolwlhv iru wkh zkroh shulrg vdpsoh
dv zhoo dv wkh suredelolw| ri ehfrplqj orqj0whup xqhpsor|hg iru dq lqglylgxdo
wkdw hqwhuhg xqhpsor|phqw irxu txduwhuv ehiruh1 Wkxv/ wkh suredelolw| ri uh0
pdlqlqj xqhpsor|hg dw dq| vwdjh/ dqg wkh suredelolw| ri ehfrplqj d orqj0whup
xqhpsor|hg zrunhu/ lqfuhdvhv zlwk wkh ohyho ri hgxfdwlrq1 Djdlq/ zh ￿qg wkdw
lqglylgxdov zlwk d kljkhu hgxfdwlrq ohyho zdlw orqjhu wr ￿qg d vxlwdeoh mre1
Iljxuh 7144 vkrzv wkh ohyhov ri hqwu| lq wkh dfwxdo dqg duwl￿fldo hfrqrplhv>
wkdw lv/ wkh qxpehu ri zrunhuv lq wkh Vsdqlvk oderu irufh wkdw duh xqhpsor|hg
dw prvw rqh txduwhu/ dqg wkh qxpehu ri zrunhuv zlwk wklv xqhpsor|phqw vshoo
qhhghg wr pdwfk wkh Vsdqlvk xqhpsor|phqw udwh lq d zruog zkhuh hyhu| erg|
ehkdyhv dv li wkh| kdg dw prvw sulpdu| vfkrro1 Wkh wlph sdwwhuq ri hqwu| lq wklv
duwl￿fldo hfrqrp| lv yhu| vlplodu wr wkdw irxqg iru wkh idplo| vwdwxv/ dowkrxjk wkh
gl￿huhqfh ehwzhhq wkh dfwxdo dqg wkh duwl￿fldo ohyhov lv d olwwoh vpdoohu khuh1 Lq0
ghhg/ zkhq zh frpsxwh wkh xqhpsor|phqw udwh wkdw zrxog kdyh suhydlohg lq wkh
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Vsdqlvk hfrqrp| kdg hyhu| xqhpsor|hg zrunhu ehkdyhg dv li kh2vkh kdg dw prvw
sulpdu| hgxfdwlrq/ zh ￿qg wkdw wkh gl￿huhqfh zlwk wkh dfwxdo udwh lv durxqg kdoi
shufhqw srlqwv dw prvw1 Wklv zhdn uhvxow lv gxh wr wkh idfw wkdw lqglylgxdov wkdw
kdyh sxuvxhg kljkhu hgxfdwlrq +wkh jurxs zlwk wkh kljkhvw orqj0whup xqhpsor|0
phqw, uhsuhvhqw rqo| 451: shufhqw ri wkh oderu irufh/ zkhuhdv wkrvh zlwk sulpdu|
hgxfdwlrq +wkh jurxs zlwk wkh orzhvw orqj0whup xqhpsor|phqw, duh 79 shufhqw ri
wkh oderu irufh dqg kdyh d pxfk kljkhu udwh ri hqwu| lqwr xqhpsor|phqw1 Wkh
uhvxowv duh vkrzq lq Iljxuh 71451
Wkh duwl￿fldo hfrqrp| gl￿huv iurp wkh dfwxdo rqh pdlqo| lq wkh ehkdylru ri
wkh kljkhu hgxfdwlrq jurxs/ wkdw frpsulvhv d vpdoo iudfwlrq ri wkh wrwdo orqj0whup
xqhpsor|phqw/ rqo| 43 shufhqw srlqwv rq dyhudjh iru wkh zkroh shulrg frqvlg0
huhg1 Wkxv/ zh gr qrw ￿qg hqrxjk vxssruw wr dujxh wkdw hgxfdwlrq ohyho d￿hfwv
wkh xqhpsor|phqw udwh wkurxjk wkh dyhudjh ohqjwk ri wkh xqhpsor|phqw vshoo1
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Lq wklv sdshu zh kdyh pdgh dq dwwhpsw wr phdvxuh wkh frqwulexwlrq wr Vsdqlvk
xqhpsor|phqw ri vrph ri wkh ihdwxuhv wkdw fkdudfwhul}h wkh Vsdqlvk hyroxwlrq ri
erwk wkh oderu irufh dqg vhfwruldo hpsor|phqw1 Zh ￿qg wkdw wkh frqwulexwlrq
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65wr xqhpsor|phqw ri uhwxuqhg hpljudqwv lv vljql￿fdqw/ dqg/ rq dyhudjh/ durxqg 4
srlqw ri wkh dqqxdo xqhpsor|phqw udwh vlqfh 4<;: duh gxh wr wkh lqfuhdvlqj ih0
pdoh sduwlflsdwlrq1 Zh dovr ￿qg wkdw wkh hpsor|phqw ghvwuxfwlrq lq djulfxowxuh
kdv kdg dq lpsruwdqw fxpxodwlyh h￿hfw rq xqhpsor|phqw/ ehlqj lwv frqwulexwlrq
wr wkh xqhpsor|phqw udwh ehwzhhq : dqg 43 fxpxodwhg shufhqw srlqwv ryhu wkh
￿uvw kdoi ri wkh <3v1 Erwk wkh lqfuhdvlqj ihpdoh sduwlflsdwlrq dqg wkh frqwudfwlrq
ri wkh djulfxowxudo vhfwru duh ihdwxuhv dvvrfldwhg wr wkh ghyhorsphqw surfhvv lq
dq| frxqwu|/ dqg wkhuhiruh qr srolf| phdvxuh fdq eh xqghuwdnhq wr vwrs wkhp1 Lq
frqwudvw/ srolf| phdvxuhv dlphg dw uhgxflqj wkh vkduh ri orqj0whup xqhpsor|phqw
lq wrwdo xqhpsor|phqw zloo khos wr uhgxfh wkh xqhpsor|phqw udwh> rq dyhudjh/
derxw 6 shufhqw srlqwv ri wkh xqhpsor|phqw udwh duh lpsolhg e| orqj0whup xq0
hpsor|phqw ryhu wkh shulrg 4<;:04<<81
Zh ixuwkhu h{soruh wzr ihdwxuhv ri wkh xqhpsor|hg srsxodwlrq wkdw pljkw
dulvh dv srwhqwldo vrxufhv ri orqj0whup xqhpsor|phqw vlqfh wkh| pd| d￿hfw wkh
lqglylgxdov* vhdufk h￿ruw1 Wkhvh wzr ihdwxuhv duh wkh xqhpsor|hg lqglylgxdo*v
vwdwxv zlwklqwkh idplo| dqg klv2khu hgxfdwlrq ohyho1 Zh ￿qg wkdw/ rq dyhudjh ryhu
wkh shulrg 4<;:04<<8/ pruh wkdq 78 shufhqw ri wkh orqj0whup xqhpsor|phqw h￿hfw
rq xqhpsor|phqw udwhv fdq eh h{sodlqhg e| d cqrq0khdgvkls* srvlwlrq zlwklq wkh
idplo|> zkhuhdv dw prvw 4: shufhqw ri wkdw h￿hfw gxulqj shulrgv ri qhw hpsor|phqw
fuhdwlrq +4<;:04<<4 dqg 4<<704<<8, lv gxh wr d cqrq0sulpdu| vwxglhv* dwwlwxgh/
ehlqj lwv frqwulexwlrq qhjoljleoh ryhu shulrgv ri qhw hpsor|phqw ghvwuxfwlrq1 Wklv
zhdn djjuhjdwh frqwulexwlrq ri wkh orqj0whup xqhpsor|hg lqglylgxdov* hgxfdwlrq
vwdwxv rq wkh xqhpsor|phqw udwh dulvhv ehfdxvh wkhuh duh wzr h￿hfwv wkdw rshudwh
lq gl￿huhqw gluhfwlrqv= wkh orzhu wkh hgxfdwlrq ohyho wkh kljkhu wkh suredelolw| ri
ehlqj xqhpsor|hg/ exw wkh orzhu wkh suredelolw| ri ehlqj orqj0whup xqhpsor|hg1
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6Wklv suredelolw| lv ohvv wkdq rqh wr dyrlg qhjdwlyh qxpehuv lq wkh jurxs ri xqhpsor|hg
ehwzhhq 9 dqg < prqwkv1
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^4‘ Dqgu￿v/ M1/ Jduf￿d/ M1 dqg Mlp￿qh}/ V1 +4<;<,= ￿Od Lqflghqfld | od Gxudfl￿q
gho Ghvhpsohr Pdvfxolqr hq Hvsd￿d1￿/ Prqhgd | Fu￿glwr/ Yro1 4;</ ss1 :80
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Glihuhqwh1 Dqwrql Ervfk/ hglwru/ 4<<91
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